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BASAL TUBERCULOSIS
IETRODUCTIOK.
In pulmonary tu b ercu losis  the "early11 le s io n  o f  the adult type 
i s  found ty p ic a lly  in  the c la v icu la r  and in fra c la v icu la r  regions*
I t  fo llo w s, th erefore , th at an "early" tuberculous le s io n  
occurring below these regions i s  a ty p ic a l, and to  such a case the 
term basal has been app lied . The w riter  i s  cognizant o f  the fact  
that a more lim ited  scope i s  o ften  im plied by the use o f  th is  term. 
That t h is  "early" le s io n  may have i t s  s i t e  o f  o r ig in  at th is  
lower le v e l  in  the lung f ie ld s  i s  not denied by most, but how 
frequently  i s  th is  type o f  case met with? Is  i t  ju st an 
occasion al a ty p ica l occurrence? -  a mere exception which proves 
the general rule? More important, does i t  today co n stitu te  a 
sp ec ia l therapeutic problem?
These are the questions which prompted th is  in v e stig a tio n , 
in te r e s t  in  which was aroused by a group o f  cases where the re su lts  
o f  treatment l e f t  one with the general impression that the outlook  
for the b asa l case was unfavourable. I t  was considered that a 
study o f  cases that had been under treatment s u f f ic ie n t ly  long  
to  warrant conclusions might y ie ld  some u sefu l inform ation about 
the most e f fe c t iv e  method or methods o f  treatm ent, and at the same 
time revea l the outlook for  th is  type o f  case .
REVIEW 03? LITERATURE.
A review o f  the relevant lite r a tu r e  rev ea ls , not only  a d iv e r s ity  
o f  view s, but a lso  a marked reluctance to  recognise an extra ap ica l 
s i t e  o f  o r ig in  in  adult pulmonary tu b ercu lo sis ,
Laennec taught that "It i s  extrem ely rare for  the excavation to  
be f i r s t  developed in  the middle or base o f  the lung". Kidd in  
1886 concluded from the lite r a tu r e  that one case o f  basal tubercle  
occurred in  every f iv e  hundred cases o f  pulmonary tu b ercu lo s is .
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His a r t ic le  describ ing two cases appears to  be the e a r lie s t  
s t a t i s t i c a l  report o f  basal tu b ercu lo sis . Kidd emphasised the 
importance o f  the apex o f  the lower lobe as the s i t e  o f  
p r e d ile c t io n  for  early  tuberculous changes in  contrast to  the base 
o f  the lung. He a lso  pointed out that the apex o f  the lower lobe 
may be attacked before that o f the upper lob e. In the same year 
Fagge wrote ”1$ never happens that the tuberculous process spreads 
upwards from the base o f  the lung into and through the upper lob e”. 
What has sometimes been ca lled  basal p h th is is  i s  a d is t in c t  
a ffe c t io n  which has been described under the name o f  wchronie 
pneumonia”. Two years la te r  Fowler agreeing with Kidd*s fin d ings  
sta ted  that Hthe upper and p oster ior  part o f  the lower lobe i s  a 
spot only second in  point o f  v u ln era b ility  to  the apex i t s e l f .
This opinion o f  Kidd and Fowler remained in  abeyance for many years; 
the general b e l ie f  being that pulmonary tu b ercu losis  in  the adult 
orig in ated  in  the apex o f  the upper lobe and that basal le s io n s  
were invariab ly  a sequel to  the ap ica l le s io n . Thus, one fin d s  
Landis w riting in  1921 “My opinion concerning basal tu b ercu losis  
i s  s t i l l  unchanged. Children may have i t  but adu lts p r a c t ic a lly  
never”. Later th is  in v estig a to r  did a lte r  h is  opin ion, influenced  
no doubt by the fin d in gs in  1923 o f Wessler and Assmann.
In that year Wessler produced evidence to  show that c l in ic a l ly  
a c tiv e  tu b ercu lo sis  did a r ise  below the le v e l  o f  the c la v ic le s .
In the same year Assmann produced further evidence o f a l ik e  nature, 
a sser tin g  that th ese  early  le s io n s  could only ex cep tion a lly  be 
demonstrated with the a id  o f  p h ysica l s ig n s, but that they were 
u su a lly  found r a d io lo g ic a lly , located  below the c la v ic le s .  This 
was a  b ig  step  forward towards the recogn ition  o f  extra a p ica l  
tu b ercu lo s is , and with the rapid improvement in  x-ray technique 
Nea rly tt involvement o f  the lower lobe soon came to be recognised. 
For a tim e, however, there was marked disagreement between 
c lin ic ia n s  and p a th o lo g is ts , the la t t e r  claim ing, and r ig h tly  so , 
th at the in terp reta tio n  o f  x-ray film s was fa u lty .
L esions/
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Lesions occurring in  the mid and lower th ird  o f  the lung f ie ld  
were in terp reted  as a r is in g  from the hilum and much lite r a tu r e  i s  
a v a ila b le  re t h is  so -c a lled  "Hilar or P e r ih ila r  tu bercu losis" , hy 
Alexander, Bernard and Faber, to  quote only th ree . On the 
assumption that th ese  le s io n s  were actu a lly  contiguous to the root 
stru ctu res the view was advanced that th ese le s io n s  were the resu lt  
o f  e ith e r  d irect extension  or retrograde lymphatic extension from 
in fec ted  paratracheal glands. Several I ta lia n  authors (Saqua, 
C onstantin!) w ritin g  in  support o f  th is  pathogenesis, exp la in  in  
d e ta i l  the retrograde lymphatic extension. The many x-rays which 
th ese  authors pub lish  showing h ila r  le s io n s  in  A.P. view are not 
accompanied by la te r a l  or oblique film s to  show that the le s io n s
r  ~ \
are a c tu a lly  h ila r . The work o f  Sweeny et a l ia  in  1931 on the 
p o s it io n  o f  primary ca v ita tio n  in  pulmonary tu b ercu losis put an end 
to  th is  perplexing problem. They showed that the le s io n  in  so-  
c a lle d  h ila r  tu b ercu losis  was s ite d  in  the lower lobe o f  the lung. 
Furthermore, they found that the upper part o f  the lower lobe not 
in freq u en tly  contained the o ld est le s io n  in  the anatomical specimen.
During the past decade, several in v estig a tio n s  d ealing  with  
b a sa l tu b ercu losis  have been published. These in  the main have been 
contributed by American in v e stig a to r s , whose find ings w il l  be 
discussed  la te r  in  th is  t h e s is .  In th is  Country, i f  one judges 
from the number o f  a v a ila b le  p u b lica tio n s, there has been a  s tr ik in g  
lack  o f  in ter e st  in  the su b ject. Davidson makes no reference to  the 
su b ject, and Kayne et a l ia  s ta te  that the frequency o f  tu b ercu losis  
o f  the lower lo b e , apex excepted, i s  genera lly  underestim ated. U n til 
r ecen tly  I had been able to  trace  only one a r t ic le ,  and t h i s ,  by 
Viswamathan, dea lt w ith a s e r ie s  o f  cases among A frican n a tiv e s . This 
year Steen used a small s e r ie s  as a subject for  a t h e s is ,  and Cohen 
has w ritten  on tu b ercu lo sis  o f  the lower lo b e .
3. SELECTION OF CASES.
In the present s e r ie s  se le c te d  cases met three requirements:
1/
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1 . In a p ostero-an terior  x-ray film  the basal le s io n
was s ite d  below the le v e l  o f  the transverse process o f  
the 7^h th oracic vertebra.
2. Absence o f  tu b ercu losis  in  the homolateral lung f ie ld
above th is  le v e l .
3. I f  d isease  was present in  the con tra la tera l lung there 
was evidence to  show that i t  was o f  more recent o r ig in  
than the basal le s io n .
I t  i s  customary for c l in ic a l  convenience to d iv ide a r b itr a r ily
each lung f ie ld  into  three zones -  upper, middle and lower -  by two
imaginary horizonta l l in e s  drawn resp ec tiv e ly  through the lower 
border o f  the 2nd and 4th  co sta l c a r t ila g e s . The v a r ia b il ity  o f  the  
le v e l  reached by the an terior ends o f  the 4th  rib  in  a p ostero-  
an ter io r  x-ray film  in  d ifferen t ind iv idu als precluded the use o f  a  
zonal reference in  basal cases. And so, to elim inate controversy  
and fo r  the sake o f  accuracy requirement, No. 1 , as sta ted  above, 
was chosen as the d iv id in g  l in e  between ty p ica l and a ty p ica l s i t e s  
for  •’ea r ly 1' pulmonary tu b ercu lo sis .
Figure I
To i l l u s t r a t e  type of case under review
In p o s te ro -a n te rio r  view opacity  with c e n tra l soften ing  extends 
from h i la r  region to mid and lower zones. In la te r a l  view a well 
defined cav ity  with f lu id  le v e l is  seen to l i e  p o s te r io r ly  in  r ig h t 
lower lobe.
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For the purposes o f th is  in v estig a tio n  the records o f a l l  cases 
o f pulmonary tu b ercu losis  admitted to Winsley Sanatorium during the 
period 1935 -  1942, and to Clare Hall County H ospital during the 
period 1940 -  1944» ^ave been reviewed. From a to ta l  o f  4,381 cases 
o f pulmonary tu b ercu losis  139 were found to be b asa l. D eta ils  o f  
the two s e r ie s  showing c la s s if ic a t io n  on admission, according to 
M inistry o f  Health standards, together with sex d is tr ib u tio n , are 
set out in Table I
C la ss if­
ic a tio n  on 
admission:
T.B. -  
or 
+ 1
T.B.+2
T.B.+3
Total:
U nfortunately, a la te r a l x-ray film  was not taken o f  the e a r lie r  
cases o f  th is  s e r ie s :  in  94 tiie la te r  cases a la te r a l film  is
a v a ila b le , and a l l  show the basal le s io n  to be p o ster io r ly , i . e .  in  
the lower lob e. In a recent in v estig a tio n  o f basal tuberculoses 
Busby discarded any case with d isease  in  the lower h a lf  o f  the lung 
i f  that d isease  was near the an terior  chest w a ll. His study i s  r ea lly  
one o f  lower lobe tu b ercu lo sis , but whether cases involving  
prim arily the apex o f  th is  lobe are included i s  doubtful.
In Table 2 ,  showing the incidence o f  basal tu b ercu losis  as found
w
TABLE I
Winsley Cases 
Male Female
Clare Hall Cases
Male Female
Total
3
12
1
4
17
2
9
25
3
9
47
7
25
101
13
16 23 37 63 139
. 6.
by various investigators,w here figu res from in vestig a to rs  t i t l e d  
wLower Lobe Tuberculosis!* are shown, there has been evidence that 
b asa l cases have been under review.
In vestig a to rs
Lathrop & 
Lyman
Durham & 
Norton
Ross
Gordon & 
Charr
Hamilton 
Fredd.
Weidmann & 
Campbell.
Busby.
Andosea & 
Foley.
Steen.
Present se r ie s
TABLE 2. 
Year
1924
1927 
1930
1933 
1935
1937 
1939
1943 
1945 
1945
Subject
Basal Tub.
-  do «.
.o f
Cases.
59
26
Tuberculosis 11 
in  Nurses.
Basal Tub.
Lower Lobe 10 
Tuberculosis
-  do «. 
Basal Tub.
Basal Tub. 
Basal Tub. 
Basal Tub.
40
52
32
25
139
Incidence.
z M
not stated . 
l 8#
yf>
2.8#
1.856
1*
2.156
3*
There were 86 females and 53 males in  the combined s e r ie s .
This higher proportion o f  females i s  a feature noted by a l l  
in v e s t ig a to r s . In a s e r ie s  o f  40 cases, Weidmann and Campbell 
found 29 females and 11 m ales, while Reisner in  a study o f  34 cases 
reported a 6 .  1 r a t io .
Table £  shows the age grouping o f  the ca ses . 8756 were between 
15 and 30 years. The o ld est p atien t was 44 years o ld  and the  
youngest 15 years.
TABLE 3
Age Groups 
1 5 - 2 0  21 ,  25
Females
Males
22
24
32
12
2 6 - 3 0  31 -  35 OTer 35
13 12 7
8 3 6
In /
- 7-
In the s e r ie s ,  95 were found to have a r ig h t-sid ed  le s io n , and 
42 a le f t - s id e d  le s io n , while two cases showed b ila te r a l basal 
involvem ent. This s ig n ifica n t d ifferen ce  in  the incidence on the 
two s id e s  i s  a feature noted by most authors as shown in  Table 4
TABLE 4
In v estiga tors No o f  
Cases
E ight.
sided
L eft-
sided
B ila te r a l
Steen 25 14 7 4
Andosca & Foley 32 22 10
R eisner 34 24 10 -
Weidmann & Campbell 40 28 12 m
Viswanathan 41 34 7 -
Busby 52 40 12 -
Present se r ie s 139 95 42 2
4 . CLINICAL FEATURES.
32 cases o f  the combined ser ie s  gave a h is to ry  o f  
haemoptysis as the e a r lie s t  symptom, while a fu rther 18 were found 
to  have had an haemoptysis prior to d iagn osis, but in  whom there  
were other symptoms, e .g .  cough with sputum, or lo s s  o f  weight.
In 30 the d isease  m anifested i t s e l f  by sudden onset o f  acute p leu ra l 
type o f  pain on the a ffec ted  s id e . 3 cases sim ulated pneumonia, and 
at the outset were treated  as such. Thus, for  the whole s e r ie s  the 
onset o f  symptoms could be regarded as acute or sudden in  approximately 
46$ o f  cases.
In TabJLe acute symptoms in  a s e r ie s  o f  " typ ica l11 or 
a p ic a l type o f  tuberculous cases taken from 100 consecutive discharges 
from Clare H all County H ospital in  1944* and l ik e  fin d in gs in  the 100 
b asal cases studied at Clare Hall are se t ou t. Though fig u res  
involved are sm all, the percentage o f  basal cases ex h ib itin g  an 
acute or sudden onset i s  s ig n if ic a n t , and p leu ra l pain as an i n i t i a l  
symptom a s tr ik in g  fea tu re .
TABLE 5 /
TABLE 5
C la ssifica tio n Total Bo Haemoptysis P leural Simulat ing
onoadmission. o f  cases at "early " pain at pneumonia
+ 1 +2 onset onset
A pical : 20 70 10 100 14 6 2 0
B asal ; 18 72 10 100 21 11 21 3
Seiche in  a study o f  1,932 eases o f  pulmonary tu b ercu losis  found 9*2# 
had more or le s s  profuse haemorrhage as an i n i t i a l  symptom, but recen tly  
Lloyd has suggested that haemoptysis noccurs as the e a r lie s t  symptom in  
only  a small percentage o f  cases11. A percentage o f  23$ in  the present 
combined se r ie s  showing an in i t i a l  haemoptysis, and a further 13$ g iv in g  
a h is to r y  o f  haemoptysis prior to d iagn osis, would appear to make 
haemoptysis in  basal cases a noteworthy symptom.
The onset o f  symptoms in  basal tu bercu losis has been described by 
B. Gordon and Viswanathan as in sid iou s as in  the ty p ica l a p ica l form o f  
the d isea se . The la t t e r ,  however, noted a shorter h isto ry . Boss 
found that the onset tended to be acute, while le is n e r  described a number 
o f  h is  p a tien ts  as presenting a pneumonia-like syndrome in  the in i t i a l  
phase. Such dramatic m anifestations as haemoptysis and acute p leu ra l 
pain make the p a tien t seek medical advice e a r lie r . The average time 
la g  e lapsing  between the appearance o f  symptoms suggesting pulmonary 
tu b ercu lo sis  and a d iagn osis being made in  th is  s e r ie s  was 3*8 months.
In 60$ o f  the cases the d iagn osis was made in  under three months.
pulmonary
Maxwell in  an examination o f  a s e r ie s  o f  340 cases diagnosed as chronic/ 
tu b ercu losis  for the f i r s t  time in  the ou t-p atien t c l in ic  o f  the Hoyal 
Chest H osp ita l, London, found that the average duration o f  symptoms 
p rio r  to  d iagnosis was almost ex a ctly  one year; and that in  only one., 
th ird  o f  the cases was the d iagn osis made in  le s s  than three months 
from the onset o f  symptoms.
I t  i s  gen era lly  accepted that delay occurs before the d iagnosis  
o f  pulmonary tu b ercu losis  i s  e sta b lish ed , and most authors are agreed 
that part o f  the delay i s  due to  the development o f  d isease  in  the  
absence o f  symptoms. I t i s  im possible to  be dogmatic, but the  
outstanding fea tu res in  the symptomatology o f  the present s e r ie s  o f  
b a sa l/
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b asa l cases suggests that th is  type o f  d isease  m anifests i t s e l f  
ea r ly .
(b) P h ysica l Signs:
Ph ysica l sign s were in  the m ajority o f  cases vague; 
a few post tu ss iv e  ra le s  at one base being the most constant 
fin d in g . It was exceptional to  be able to  e l i c i t  signs o f  
excavation even when with the guidance o f  an x-ray film  the 
lo c a tio n  o f  the ca v ity  was known. T his, however, i s  a fa ir ly  
common fin d in g in  the a p ica l case.
A ttention  has been drawn to  th is  so -ca lled  s i le n t  
featu re o f  basal c a v it ie s  by several in v estig a to rs  and explanations 
o ffered . D esserier  considered the in a b il ity  to  diagnose juxta  
h ila r  c a v it ie s  by auscultation due to  the th ick  covering o f  lung 
t is s u e .  But, Torning and Springborg in  a study o f  21 cases o f  
lower lobe cav ity  (each cav ity  measured at le a s t  2 cms. in  diameter) 
lo ca ted  below the le v e l  o f  the pulmonary artery  at the hilum o f  
the lung, found the cav ity  to  be p o ster io r ly . In view o f  the  
s iz e  o f  the cav ity  and the th ickness o f lung t is s u e  at the le v e l  
sta ted  they concluded that "only very fa in t p ath o log ica l sounds 
are formed in  th ese  ca v itie s" .
(c )  Sputum Findings:
Tubercle b a c i l l i  were found in  the sputum o f  133 o f  
the cases p r ior  to  or on adm ission. In only 10$ o f  th ese was i t  
necessary for d iagn ostic  purposes to  resort to  sp ec ia l methods o f  
sputum examination, v iz .  concentration and cu ltu re . Pive cases, 
though T.B. n egative , had d e f in ite  ra d io lo g ica l evidence o f  
tuberculous ca v ita tio n . The remaining case (Ho. 1 appendix) was 
diagnosed in  a general h o sp ita l as lung abscess c h ie f ly  on 
ra d io lo g ica l fin d in gs and operated on with d isastrous consequences. 
Sputum had not been cultured, and the bronchoscopic smear proved 
T.B. negative on d irect examination on ly . This high percentage 
o f  "open" cases has not been the experience o f  some American , 
in v e s tig a to r s . Thus, B. Gordon s ta te s  "It i s  a curious and 
im portant/
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important fact to  note that o ften  tubercle b a c i l l i  are found 
only a f te r  repeated examinations or follow ing bronchoscopy".
He i s  o f  the opinion that the d if f ic u lt y  a r ise s  because basal 
tuberculous le s io n s  are le s s  "open" than a p ica l ones.
Experience in  the present ser ie s  lends l i t t l e  support to  th is  
view: In fa c t ,  the find ings rather suggest an opposite claim .
I t  i s  here appropriate to  note the sp ecia l 
b a c te r io lo g ic a l methods used in  the examination o f  sputa for  
Tubercle B a c i l l i .  In a case o f  suspected pulmonary tu b ercu losis  
where sputum i s  repeatedly negative on d irect examination using  
Z ieh l-H ielsen  method o f  sta in in g , i t  becomes necessary to use 
a concentration and culture method o f  examination. At Winsley 
Sanatorium I found the fo llow ing procedure in  such cases r e lia b le .
Method: Using a s t e r i le  loop or p ip e tte , the l ik e ly
part o f  a morning specimen o f  sputum, or preferab ly the whole 
specim en,is placed in  a s t e r i le  centrifuge tube. Twice the  
volume o f  4$ Caustic Soda i s  now added from a b u rette , and the  
tube i s  corked with a sound s t e r i le  rubber stopper. The tube 
i s  now shaken v igorou sly  to  homogenise the specimen -  th is  
u su a lly  takes f iv e  minutes -  and then 4$ Hydrochloride Acid i s  
added to n eu tra lise  the contents. The uncorked tube with  
contents i s  centrifuged for twenty minutes at 3 , 0 0 0  revs, per 
minute. Most o f  the supernatent f lu id  i s  then run o f f  and 
discarded, enough being l e f t  t 6 mix with the deposit to  obtain  
a f lu id  inoculum. Using a s t e r i le  p ip ette  with rubber te a t  
attached , in ocu la tion  i s  made on a Lowenstein-Jensen medium.
I f  i t  i s  desired  to  examine the concentration, a portion  o f  
the deposit i s  p laced on a s l id e ,  fix ed  by h ea t, and stained  
in  the ordinary way.
This method has in  the past year been c r it ic i s e d  
on the grounds that 4$ Caustic Soda has l i t t l e  d is in teg r a tiv e  
and d isso lv in g  actio n  on mucus.
A t/
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At Clare Hall Sanatorium "The Acid Peroxide Iron" method 
o f  sputum treatment has been used. Sulphuric Acid and Hydrogen 
Peroxide in  the presence o f  Ferrous Sulphate are potent so lven ts  
o f  mucus.
Method:
Solu tion  A Solution  B
Ferrous Sulphate 
Sulphuric Acid 
D is t i l le d  Water
20 gms
20 ccs Hydrogen Peroxide: 1% 
180 ccs
To 5 c c s . o f  sputum 3ccs o f  Solution  A and 3 ccs. o f  
S olu tion  S are added, and the mixture thoroughly shaken. Then 
cen trifu ge for  ten  minutes at 3*000 revs, per minute and discard  
supernatent f lu id . The sediment i s  washed with *fjo sodium c itr a te ,  
and the deposit f in a l ly  inoculated on Lowenstein-Jensen medium.
In a p a tien t producing no sputum, laryngeal swat or swabs 
have been taken and treated  as follow s:
Method: To the s t e r i le  swab container ( t e s t  tube) i s
added 6$ Sulphuric Acid. This i s  allowed to  act on the swab at
room temperature fo r  ten  minutes and then decanted. 1 cc. o f  
C austic Soda i s  now added, and a fte r  one minute the container i s  
f i l l e d  up with s t e r i le  d i s t i l l e d  water. Phenol Eed i s  used as  
in d ica to r . Inoculation  o f  medium i s  made d ir e c t ly  by treated  swab, 
which should now be s l ig h t ly  a lk a lin e . Inoculated tubes are
Incubated at 37 °C, and in  the absence o f growth incubation i s
continued for  s ix  weeks before considering the resu lt negative , 
T¥gmp.T> co lon ies appear most commonly between twelve and s ix teen  days 
fo llow ing  in ocu la tion .
(d) Temperature
A d e f in ite  statement about the prevalence o f  fever  
cannot be made because o f  the frequently  delayed admission o f  cases  
to  the Sanatorium.
(e )  Blood Sedimentation Bate
Using a  200mm Westergren tube and recording hourly and 
two-hourly readings the blood sedim entation rate  was estim ated in  
each patien t on adm ission and monthly during the period o f  
Sanatorium/
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Sanaterlum faking ana hoar m d is g i  below 7m . and
below lOna, a t  normal in  the  M ia  an t faaala  respectively , eight 
faM ia  pat i  eat •  awl six teen  M ia  pat len t a bad on admission normal 
s a in *  the  l« » l, while o f  no aaalataaea In diagnosing a  laalam 
aa tuberculous, ana o f  undoubted value whan assessing  the prograta 
a f  each eaaa under' treatment*
In contrast with infraelavieU iar laaiana where in  i  proportion 
a f  aaaaa n productive element &« praeant, basal laaiana nr*
Invariab ly  exudative* Cavitation ana demonstrable in the i n i t i a l  
pestero«nxiterlQr f i ln  in  189 cases o r approximately 90$ a f  the 
praaant series* I t  wan found th a t tha cav ita tion  occurred a t  
th rea  p a r tic u la r  a lta a  in  tha  lung prim arily  involved, fhnaa 
have haan rapraeeatad diagvumatieally In fig u re  |£ .  In 109 oaaaa 
tha  pradoainant Ionian m o s ited  a t h i la r  lev e l and in  86 o f thane 
i t  wan Ju x tiu h ila r  in pa t i t  ion. Inference hen previously haan node 
to  tha  exact loca tion  o f  thane h i la r  laa iana , hut i t  in here 
appropriate  to  atraan th a  value o f  a  la te r a l  x»roy f i l e  in  a l l  such 
eases* Xayne a t a l i a  w rite  "Shadows in  tha  region o f the  h ilun  aunt 
ha in te rp re ted  with the  u taeet caution, and in te rp re ta tio n  should, in  
f a c t ,  not ha attempted without the help o f la te ra l  film s and screening*.
5 .
Hast II
S 1 cases
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The c a v it ie s  in  the main could he described as th iiu w a lled , and 
o f  variab le  s iz e ;  the la rg est measured 2" in  i t s  widest diameter.
A f lu id  le v e l  was noted in  the cav ity  o f  36 ca ses. Involvement o f  
surrounding parenchyma i s  variab le  in ex ten t. In a few cases the 
pictu re  i s  one o f  a c lea r ly  defined punched out ca v ity  with l i t t l e  or 
no adjacent reaction . The m ajority, however, do have associated  
areas o f  Ms o f t N m ottling , and th is  in  some may be so extensive and 
confluent as to  g ive a pneumonic appearance (See Figure I ) .
The fact that only a few have been observed in  a precavemous 
stage would appear to in d icate  that there i s  a tendency to  early  
ca v ita tio n  in  basal cases. In support o f  th is  Cases Nos. 2 & 3 
(Appendix) may be c ite d . The la t t e r ,  while on the nursing s t a f f  o f  
Winsley Sanatorium suddenly coughed up h a lf  an ounce o f  bright blood  
one morning. An x-ray taken the same day showed a small patch o f  
«s o f t 11 in f i l t r a t io n  in  the l e f t  lung f ie ld  at h ila r  le v e l .  There 
was no obvious c a v ita tio n . In sp ite  o f  absolute rest the le s io n  
°broke down” and w ith in  fourteen days a cav ity  the s iz e  o f  a walnut 
was demonstrable. A sim ilar  sequence o f  events was noted in  Case No.2 
(Appendix). This rap id ity  o f  development o f  ca v ita tio n  has been 
noted by o th ers , namely E eisner, Weidman, and Campbell. Busby found 
excavation present in  approximately 60$ o f  the cases on admission to  
Sanatorium, w hile Andosca and Foley report ca v ita tio n  present in  
approximately 78# o f  th e ir  s e r ie s .
I t  i s  here convenient to note another s tr ik in g  feature o f  basal 
tu b ercu lo s is , namely an early  spread o f  the d isease  to the contra­
la te r a l  lung. This had occurred p r ior  to admission in  50 o f  the 
ca ses , and during treatment fresh  le s io n s  developed in  a further  
30 ca ses . D e ta ils  shown in  Table 6  re fer  only to the i n i t i a l  spread, 
which was in variab ly  found to  have taken p la ce , to  the con tra la tera l 
lung, in d ica tin g  a  Bs p i l l  over*1 or bronchogenic spread.
TABLE 6
Basal Cases S ite  o f  Early .Spread
Upper Mid Lower
Zone Zone Zone
Eight sided: 21 15 15
L eft sided: 15 9 5
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The fresh  le s io n  most frequently a ffec ted  the con tralateral 
in fra c la v ic u la r  region whether the o r ig in a l basal le s io n  was in  
the right or l e f t  lung. Eeisner reports a sim ilar fin d in g, and 
other in v estig a to rs  though not commenting on the s i t e  o f  the 
i n i t i a l  spread, do report a high incidence o f  con tra latera l 
bronchogenic spread, v i s .  Steen 10 out o f  25 p a tien ts , and 
Weidman and Campbell 19 out o f  4® cases.
Figure III  i l lu s t r a t e s  the early  bronchogenic sp il l-o v e r  
occurring in  a case w ithin one month o f  admission to  Sanatorium.
Figure III
l ig h t  lung: Large cav ity
a t sub h i la r  lev e l with 
surrounding soft m ottling .
Left lung: appears c lea r.
Right lung: C avitation
p e rs is ts  with well defined 
f lu id  lev e l.
L eft: Soft m ottling extending
from hilum and mid and lower 
zones.
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6. DIFFERENTIAL DIAGNOSIS.
The more common conditions that should he considered in  the
d if fe r e n t ia l  d iagnosis o f  th is  type o f  le s io n  are!
B ronch iectasis,
Lung Abscess,
Pneumonia,
Lung tumours,
Pneumonitis*
B ron ch iectasis . Both v a r ie t ie s ,  congenital and acquired, 
may c lo se ly  simulate p h th is is . In the former, o f t e n treferred to  ' 
as Mdryw b ron ch iectasis, the p a tien t, who i s  frequently a young 
a d u lt, comes under observation by reason o f an unexplained 
haemoptysis. There may be a h istory  o f  cough, but sputum i f  
present i s  minimal. The condition in  the m ajority o f  cases i s  
u n ila te r a l and ph ysical signs o f d isease  as in basal tubercle are . 
few, and may be absent. In the la t t e r ,  or wwetw v a r ie ty , what may 
be c a lle d  the ty p ica l tex t book case; with o ffen siv e  breath  
a sso c ia ted  with a large quantity o f  fou l-sm ellin g  sputum, which is  
coughed up mainly in  the morning, and showing' evidence o f  to x ic  absorp­
t io n , and o ften  with ph ysica l signs o f  excavation in  the lung; i s  
gen era lly  easy to  recognise. But i t  i s  more common to find  a case 
o f  "wet” b ron ch iectasis  at an e a r lie r  stage o f  development, and in  
such a case the symptoms are l ik e ly  to be p ersis ten t cough with a 
moderate amount o f  sputum in  the morning, which, though purulent, 
i s  not n ec essa r ily  o ffen s iv e . There may be a lso  haemoptysis.
Toxic symptoms are u su a lly  absent, and physical sign s most 
o ften  co n sist o f  impaired percussion note at one base with weak 
breath sounds and p ersis ten t r a le s . Thus, the combination o f  
haemoptysis and few ph ysica l signs o f  d isease  at the base o f  one 
lung may be common to  e ith er  b ron ch iectasis or basal tu b ercu losis . 
Examination o f  sputum for tubercle b a c i l l i  i s  o f  paramount importance, 
i f  th is  i s  negative by the d irect method, culture o f  sputum 
should be carried  out. I t  i s  w ell to remember that the presence 
o f  b ron ch iectasis  does not exclude the presence o f  an a c tiv e  
tuberculous le s io n , A stra igh t x-ray w i l l  u su a lly  a s s is t  in  the  
d ia g n o sis /
d iag n o sis , but a bronchogram is  necessary to e s ta b lish  a 
d iagnosis o f b ronch iectasis .
Lung Abscess, In th is  condition i t  is  the 
rad io lo g ica l appearances which may c lose ly  resemble th a t of 
basal tu b e rcu lo sis . Thus, in  the i n i t i a l  period before any 
gross d es tru c tio n  of lung tis s u e  has taken p lace , the 
rad io lo g ica l p ic tu re  can be very s im ila r to  th a t presented by 
the ws o f tM cotton wool type of le s io n  so common in  basal 
tu b e rcu lo sis . Such a  p ic tu re  helped to lead  to  a mistaken 
diagnosis in  Case No.l (Appendix) previously  re fe rred  to , and 
i l lu s t r a te d  in  Figure IV,
Figure IV
Eight lung: Soft homogenous opacity  extending from hilura
to  mid zone.
Left lung: Appears c le a r . '
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When suppuration has occurred and progressed to  the 
form ation of an abscess cav ity , resemblance to  a tuberculous 
cav ity  may be q u ite  marked. As a ru le  the l a t t e r  has a 
th in  wall with l i t t l e  surrounding in f i l t r a t io n  in  con trast 
to the th ic k  wall and well marked a.rea of pneumonitis in  
the parenchyma surrounding a lung abscess. Eayne et a l ia  
remark th a t “The skiagram may strong ly  suggest a pulmonary 
abscess, but the appearance of the shadow is  never conclusive .0
E rro r, however, is  not l ik e ly  to  a r is e  in  in te rp re ta tio n  
of appearance i f  close a tte n tio n  is  paid  to h is to ry  and o ther 
c l in ic a l  fin d in g s . Thus, there  is  o ften  a h is to ry  of an 
operation  on the upper re sp ira to ry  t r a c t ,  a foreign  body 
in  bronchus, or symptoms c h a ra c te r is t ic  of pulmonary 
in fa rc t are  p re se n t. The sudden appearance of a large 
amount o f foul pus as the  abscess ruptures into a bronchus 
is  a c h a ra c te r is t ic  sign . The sputum should always be 
examined fo r tu b e rc le  b a c i l l i  and o ther pathogenic organisms. 
Where no sputum is  produced i t  is  advisable to  carry  out 
bronchoscopy, ob tain ing  at the same time smears fo r 
b a c te r io lo g ic a l examination.
Pneumonia. Friedberg in  a recent paper describ ing  
a case o f exudative tu b ercu lo sis  confined to a lower lobe 
and sim ulating lobar pneumonia gave the  following po in ts 
in  favour o f tu b ercu lo sis  as a cause:
1. The p a tie n t looked °too w ell11.
2, Absence o f dyspnoea.
3 - /
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3* Physical signs o f d isease were more advanced in  
24 hours than one would expect to find in  a case 
o f  lobar pneumonia.
4* Lack o f  response to chemotherapy.
In the three cases o f  the present se r ie s  pneumonia-like at on set, 
Point No. 4  noted in  each, and subsequent sputum examination 
clinched  the d iagn osis.
Lung Tumours. The benign adenoma o f  bronchus occurring in  50% 
o f  cases in  p a tien ts  under 40 years o f  age and showing a d e f in ite  
p r e d ile c tio n  for  fem ales, has frequently been diagnosed as tu b ercu losis . 
Haemoptysis i s  a common featu re , and radio lo g ic a l ly  a collapsed  lower 
lobe may be the outstanding fea tu re . Such a ra d io lo g ica l appearance 
was found on adm ission in  Case No.2 (appendix) o f  th is  s e r ie s .  Brock 
In d iscu ssin g  th is  type o f  tumour lays emphasis on the frequency o f  
mistaken d iagn osis by c it in g  three o f  h is  own ca ses , a l l  o f  whom had 
been la b e lle d  tuberculous, and had varying periods o f  sanatorium 
treatment: one case for years. He says *In each o f  the three cases
the outstanding feature on ra d io log ica l examination was a collapsed  
lower lobe and th is  should have lead to a correct diagnosis much 
e a r lier " . In such cases examination o f  sputum for tubercle b a c i l l i  
and bronchoscopy are ca lled  fo r . Carcinoma o f  lung o r ig in a tes  most 
commonly in  a bronchus and so early symptoms are l ik e ly  to be cough, 
sputum, and haemoptysis.
At an early  stage ra d io lo g ica l examination may be in d e f in ite , and 
so recourse should be had to sp ec ia l in v estig a tio n s . These should 
include examination o f  sputum, bronchoscopy and bronchography.
Pneumonitis or a ty p ica l pneumonia. This condition figu res  
prominently in  American lite r a tu r e  when d iscu ssin g  the d if fe r e n t ia l  
d iagn osis o f  basal tu b erc le . B ad io log ica lly  the appearance may be 
described as a patch or patfaes o f  increased density  in the lung f ie ld  
not lobar in  d is tr ib u tio n . The lower zones are found to  be involved  
in  a high proportion o f  cases. B. Gordon reports that BA str ik in g  
fea tu re /
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feature i s  the basal involvement o f  the right lung”. in  a recent 
in v e s tig a tio n  o f  l 68 cases Turner found the le s io n  s ite d  in  the 
Eight Lower Zone in  42 cases, and in  the L eft Lower Zone in  31 cases. 
The c l in ic a l  p ictu re i s  fa ir ly  uniform. Beginning with high fever  
which p e r s is t s  without rem ission for seven to  ten  days and gradually 
increasin g cough with production o f ch a ra cter is tic  blood-stained  
sputum. Another feature i s  a normal white blood count, which remains 
so in  the uncomplicated case.
7 . ETIOLOGY.
The pathogenesis o f  pulmonary tu bercu losis o f  the adult type 
i s  a con troversia l subject. Thus, whether the d isease a r ise s  as 
a resu lt o f  exogenous super-in fection  or endogenous exacerbation, 
or a combination o f both, i s  not known, nor i s  the path by which 
in fe c t io n  reaches the s i t e  o f the i n i t i a l  le s io n . P red ilec tio n  in  
the ty p ica l adult case for the upper zone region o f  the lung f ie ld s  
has been ascribed  to such facto rs  as le s s  resp iratory movement and 
poorer blood supply in  that region. Assuming that diminished 
movement in  a p a rticu lar  area o f  lung favours the development o f a 
tuberculous le s io n  th ere , to  what extent i s  th is  l ik e ly  to be a 
fa c to r  in  basal casest
While the in v estig a tio n  throws l i t t l e  l ig h t  on the larger question , 
there emerges one fa c to r , namely, diaphragmatic movement, which would 
appear to p lay a not unimportant part in  the occurrence o f a typ ica l 
tu b ercu lo sis  in  approximately 3$ oi* cases. The diaphragm, as pointed  
out by K eith , controls the amount o f movement and degree o f  
v e n tila t io n  o f  the lower lobes o f the lungs; the greater the 
excursion o f  the organs the b e tter  the aeration . I t  i s  known that 
in  qu iet resp ira tio n  only the lower halves o f  the lower lobes are 
used. Thus, any lim ita tio n  o f  diaphragmatic movement w il l  lead  
to  d e fe c tiv e  aeration  in  part or parts o f  the lower lob e . I t  i s  
reasonable to  suppose that the part o f  the lobe so a ffec ted  w il l  be 
remotely s ite d ,ije . at apex or sub-apex. The former i s  recognised as  
a not uncommon s i t e  for  early  tuberculous in f i l t r a t io n ,  and the la t t e r  
h as/
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has been found the s i t e  involved in  78$ o f  cases in  the present 
s e r ie s .  I f  th is  be a favourable fa c to r , then we would expect to  
fin d  a higher incidence o f basal le s io n s  in  women, and a lso  a  
greater number o f  r igh t-sid ed  le s io n s , for the reasons that 
resp ira tio n  in  the female i s  predominantly *thoracic, end on the 
right s id e  the l iv e r  may impede the free  movement o f  the adjacent 
dome. As previously  noted, such has been the find ing in  th is  ser ie s  
and other in v estig a to rs  report lik ew ise .
R ecently, i t  has been shown by Kymography that diaphragmatic 
amplitude i s  d e f in ite ly  r es tr ic ted  in  the presence o f  an ob litera ted  
p leu ra l space. Thus, th is  may have been the determining factor  
in  16 cases o f  the present s e r ie s . In 7 o f  these there was a h isto ry  
o f p leu ra l e ffu sio n  on the same side as the subsequent basal le s io n ,  
but antedating i t  by periods varying from two to  three years. In 
the other 9 ca ses , though a h istory  o f  pleural, e ffu sio n  was lack in g, 
several attenuate to demonstrate a p leural space fa i le d . Steen noted 
a h isto ry  o f  p leu r isy  in  40# o f  h is  s e r ie s ,  but the time rela tion sh ip  
to  onset o f  b asal d isease  is  not made c lea r .
D efin ite  lim ita tio n  o f diaphragmatic movement.occurs during the 
la te r  months o f  pregnancy. While th is  may have been a factor in  
only one case o f  the present s e r ie s , Reisner found that in  4 cases 
the d iagn osis o f  pulmonary tu bercu losis was made soon a fter  term, 
and Steen reports that symptoms o f  pulmonary tu bercu losis developed 
in  2 cases w ith in  a month o f  d e liv ery . Viswanathan i s  o f  the 
opinion that the t ig h t mode o f  dress worn by the n atives round the 
w aist by r e s tr ic t in g  the excursion o f  the diaphragm i s  an important 
causative fa c to r  in  the high incidence (6.4^) o f lower lobe 
tu b ercu losis  among A frican n a tiv es . He claims to have demonstrated 
th is  l im itin g  e ffe c t  on diaphragmatic movement by rad io log ica l 
screening. While most in v estig a to rs  agree about the importance o f  
lim ited  diaphragmatic movement as an e t io lo g ic a l  factor  in  basal 
pulmonary tu b ercu lo s is , there i s  d iv e r s ity  o f opinion and some 
specu lation  on the subject pathology. Colton suggested that the 
rupture o f  a tuberculous tracheo-bronchial or h ila r  lymph node into
a /
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a  large  bronchus, and the lodgement o f a massive in fec tio n  in  the 
term inal bronch io li and a lv e o li  lead to a pneumonic process. Andosca 
and Foley consider th is  a most l ik e ly  and lo g ic a l explanation. In 
one case (No. 5 appendix) o f  the present s e r ie s ,  th is  undoubtedly 
was the sequence o f  events. The p a tien t, a youth aged l 6 years, 
was referred to  the Tuberculosis O fficer  in  September, 1941 with a 
h is to ry  o f  tired n ess and ir r ita t in g  non-productive cough follow ing  
an a ttack  o f  Influenza. R adiologically , the appearance was one 
o f  r igh t h ila r  enlargement, together with middle lobe co lla p se , 
and m ottling in  the lower lobe. Left lung f ie ld  appeared normal.
Patch te s t  was p o s it iv e , and at bronchoscopy a mass was found 
p rojectin g  from the medial wall into the right main bronchus.
Biopsy revealed caseation  and giant c e l l  systems ty p ica l o f  tu b ercu losis . 
On admission to Sanatorium two months la te r  there was l i t t l e  change 
in  the chest x-ray p ic tu re , but a trace o f  sputum now produced was 
T.B. P o s it iv e . A few weeks la te r  a d e f in ite  increase o f  d isease  
with ca v ita tio n  occurred in the right lower lob e. I t  would appear, 
th erefore , that th is  was a case o f  primary tuberculous in fec tio n  
with massive enlargement o f  h ila r  glands, which on the one hand 
ruptured into the right main bronchus producing bronchogenic spread 
o f  d isease  to  the right lower lob e, and on the other, caused 
external pressure on th e bronchus to the middle lobe.
Durham and Norton considered the le s io n  a haematogenous one 
since they were able to  demonstrate extra-pulmonary fo c i in  cases 
which came to  postmortem. I t  i s  worth remembering that they were 
dealing with tu b ercu losis  in the Negro. It i s ,  however, in terestin g  
to  note that they considered th is  type o f le s io n  p ecu liar to  
ju v e n ile s . Boss, who found a high incidence ( 18. 3#) o f  basal 
pulmonary tu b ercu lo sis  in  young nurses, noted that prior to  
employment few o f  them had been exposed to tuberculous in fec tio n . 
U nfortunately, no fig u res  for Mantoux Reactions are given. I t  i s ,  
however, p o ss ib le  that some o f  h is  cases were progressive primary 
in fe c t io n s . Early d iagn osis in  h is  cases was l ik e ly .  He a lso
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noted that ca v ita tio n  was an early featu re. In the present ser ie s  
ca v ita tio n  o f  a primary lung focus was considered to have occurred 
in  one case (No. 4  Appendix). A young Mantoux negative nurse 
a fte r  two months work in  a Sanatorium developed a tuberculous focus 
in  the l e f t  lower lobe which cavitated  w ithin one month. Mantoux 
became p o s it iv e . H adiologically the glandular component was not 
obvious. Proof that th is  has been the sequence o f  events in  other  
cases o f  the ser ie s  i s  lacking. However, the rad io log ica l appearance 
in  some cases i s  suggestive. In the younger p a tien ts  o f  th is  
s e r ie s  the p ictu re was invariably one o f c lea r -cu t, iso la te d , th in -  
w alled ca v ity  with l i t t l e  or no surrounding reaction . (Phis was so 
in  18 cases a l l  under 16 years o f age, and i t  i s  noteworthy that 5 
o f  these were contacts o f an open case in  the fam ily. While 
r e a lis in g  that the primary pulmonary focus becomes quiescent in  most 
people i t  i s  suggested that some basal pulmonary tubercu losis cases 
are the outcome o f  a progressive primary in fec tio n .
8 . TREATMENT.
I t i s  a generally  accepted p r in c ip le  that bed-rest should form 
the b a s is  o f  treatment in  the a c tiv e  case o f  pulmonary tu b ercu losis . 
How o ften  by th is  means alone does the activ e  case become quiescent 
depends prim arily on the extent and type o f  le s io n  present when 
treatment i s  in s t itu te d . With minimal le s io n s  i t  i s  generally  agreed 
that a high proportion o f  such cases do w^ll with rest alone. In 
the more ex ten sive  case, and p a r ticu la r ly  i f  cav ita tion  be present, 
experience has shown that something more than rest i s  required to  
achieve control o f  d isea se .
In the present s e r ie s  15 p a tien ts  had routine rest as the only  
treatm ent, and the r e su lts  obtained are shown in  Table 7*
TABLE 7
C la s s if ic a t io n No o f Condi ti< m on Discharg*9 Present CondLit&on
on adm ission Cases Quiesc­ Worse Died A liv e , Non- bead
ent f e l l . Quies-
Work­
ing.
cent.
T.B. <• or 
+ 1 5 5 «■» m 2 1 2
T.B. + 2 7 4 3 m 2 - 5
T.B. + 3 3 ♦ 1 m 2 1 m 2
- 22-
N ote: Cases marked # in  Table 7 refer  to
1 D iabetic  Case
2 Cases tuberculous la ry n g it is  on admission.
Rest was not the treatment by choice for a l l  15 cases. Thus, 
in  two o f  the p a tien ts  d isease was considered on admission too 
advanced to warrant a c tiv e  in terferen ce. Collapse therapy might 
have proved b e n e fic ia l in  three o f  the remaining 13 cases but could 
not be employed. One patient refused, another was m entally  
u n stab le , and in  the th ird , a r t i f i c ia l  pneumothorax fa i le d . In 
a l l  three cases the d isea se , moderately advanced on admission, 
gradually progressed, and death followed soon a fte r  discharge from 
th e Sanatorium.
In the remaining 10 cases o f th is  group the le s io n  was 
considered quiescent at the time o f  discharge. Of these f iv e  are 
a l iv e ,  w ell and working at periods varying from one year to s ix  
years la te r .  I t  should be noted that in  three o f  these cases there 
was d e f in ite  ca v ita tio n  present at the time o f  adm ission. Of 
the other f iv e  cases, one died o f  tuberculous m eningitis s ix  months 
a fte r  discharge. A second remained w ell for  four years and then 
relapsed. C avitation occurred at the s i t e  o f  the o r ig in a l right 
basal in f i l t r a t iv e  le s io n , but further sanatorium treatment was 
refused . Following rest at home for one year she i s  now reported 
by the Tuberculosis O fficer  as being " fa ir ly  w ell and able to do 
part-tim e work a t home". Subsequent h istory  in  the three other  
cases i s  s im ila r . Each “broke down" within s ix  months o f  discharge 
from Sanatorium. One o f  th ese (No. 6 Appendix) on readmission 
w ith in  e i ght months was considered too advanced for any form o f  
co lla p se  therapy. The other two cases received treatment in  
other Sanatoria but without response. Admittedly in Case No. 7 
(Appendix) there was a gross time la g  between c l in ic a l  relapse  
and readm ission.
These la te  r e su lts  o f  conservative treatment are not 
encouraging. When to  th is  i s  added the fact that on ly five  out o f  
twenty—s ix  minimal cases responded i n i t i a l l y  to  rest (and only two 
o f /
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° f  th ese  remained quiescent) i t  seems reasonable to conclude that 
in  basal cases something more than rest i s  needed* The other 21 
minimal cases had an average period o f  2 .4  months on bed rest  
(no case had le s s  than one month) and fa i l in g  to show c l in ic a l  
and ra d io lo g ica l improvement i t  was deemed advisable wnri safer  
to  in s t i tu te  some form o f co llapse therapy.
This has not been the experience o f  some in v estig a to rs . Thus, 
Steen considered the r esu lts  o f  bed rest in  minimal cases 
sa t is fa c to r y , but the number o f  cases ( four ) involved i s  sm all. 
Weidman and Campbell, while advising s tr ic t  bed rest as the 
treatment for the non-cavitary sputum negative case, r ea lised  the 
p o ss ib le  danger, and stressed  the importance o f frequent -  at 
le a s t  weekly -  x-rays in  such a case. Busby, though reporting 100# 
success with bed rest in  four minimal cases, concluded ° i t  does 
not seem safe or ju s t i f ia b le  to tru st basal le s io n s  to  bed rest  
a lon e0.
While by no means a l l  cases o f pulmonary tu b ercu losis  require
co llap se  therapy, one would expect, p a r ticu la r ly  in  view o f  the
high incidence o f  ca v ita tio n  noted in  basal ca ses , to fin d  that in
the main something more than general rest was necessary. This
has been so , and to achieve the add itional rest the follow ing
forms o f  co llap se  therapy have been used:
Phrenicectomy 
Pneumoperitoneum 
A r t if ic ia l  Pneumothorax 
Thoracoplasty.
These measures, o f  proved value, today find  a r ig h tfu l place 
in  modem tu b ercu losis  therapy. A ll aim at providing functional 
r est o f  the lung, and by co llapse o f  d iseased  p art, control o f the 
le s io n . But, during the past decade -  and the present ser ie s  
covers th is  period  — views on when to employ each measure to the 
b est advantage have, in  the l ig h t  o f  experience, changed, and are 
changing. Thus, what was considered a good in i t i a l  step in  the 
a c tiv e  treatment o f  a p a rticu lar  case say f iv e  years ago, would 
today by some be considered hazardous for the same type o f  case .
T h is/
This im portant fa c t  must be taken  in to  account when a sse ss in g  
r e s u l t s  o f  any form of co llap se  therapy . Broadly speaking, 
th e  in d ic a tio n s  fo r  in s t i tu t in g  co llapse  therapy a re :
1. Lesion showing evidence of p rogression
while p a tie n t a t  r e s t .
2. Presence o f c a v ita tio n .
These in d ic a tio n s  must he am plified  when considering  the 
type o f c o lla p se  therapy  l ik e ly  to  lead  to  co n tro l o f d isease  
in  a  p a r t ic u la r  case .
Phrenicectom y. Provided th e  p le u ra l  space i s  free  
p a ra ly s is  o f  th e  diaphragm c u r ta i l s  the  v e n t i la t in g  fu n c tio n  o f 
th e  lower lobe o f  the  lung. A p a r t ic u la r ly  b e n e f ic ia l  e f fe c t  
i s  th e re fo re  l ik e ly  in  b a sa l cases, since th e  m ajo rity  a re  le s io n s  
a f f e c t in g  the lower lo b e . The o p e ra tio n , f i r s t  proposed by 
S tu e rtz  in  19H» was employed by him as a  th e ra p e u tic  measure 
fo r  b a sa l le s io n s .  Whether the  in te r ru p tio n  to  the  nerve should 
be permanent o r temporary depends mainly on the  in d iv id u a l case 
concerned, but o f recen t years  phrenic  crush has come in to  
favour fo r  th e  fo llow ing  reasons:
1 . I t  has been found g en e ra lly  e f fe c t iv e .
2. Loss o f normal diaphragm atic movement i s  only
tem porary.
3 . A minor o p e ra tio n  and can be repeated .
This form o f therapy  has been employed in  the  p resen t s e r ie s ,  
and r e s u l t s  noted  in  Table 8 suggest th a t i t  is  of undoubted value, 
and the  in d ic a tio n s  fo r  i t s  use f a i r l y  w ell defined  in  th e  
fo llow ing  o rd e r o f im portance:
1 . Supplementary to  A r t i f i c i a l  Pneumothorax.
2. Supplementary to  Pneumoperitoneum.
3* Treatment in  ,fe a r ly M n o n -cav ita ry  le s io n s .
TABLE 8
T reatm ent/
•25«» 
TABLE 8
Treatment Bo o f  
Cases
C la ssif ica tio n Condition on
on admission.
Quiet
Discharge.
+1 +2 -+2 u  Bon Dead
cent Quies.
cent
Phrenic Crush 
alone
8 4 4 0 5 1 2
A r t i f ic ia l  
Pneumothorax 
& Phrenic
45 9 32 4 34 6 5
Phrenic & 
Pneumoperitoneum
13 2 10 1 10 l 2
Phrenic
Pneumoperitoneum 
& A r t i f ic ia l  
Pneumothorax.
14 2 12 0 14 0 0
In f iv e  p a tien ts  phrenicectomy alone was considered to have led  
to  control o f  d isea se . In three o f  these there was no cav ita tion  
demonstrable, and a l l  have remained w ell at periods varying from three 
to  f iv e  years fo llow ing discharge from Sanatorium. Early cavity  
closure follow ed phrenic crush in  the other two cases. One o f these  
i s  a recent discharge, and the other (Bo. 8 appendix) was readmitted 
fo r  further treatm ent, reactiva tion  o f  the o r ig in a l le s io n  having 
occurred w ith in  two years o f  discharge. Three cases fa ile d  to 
respond to phrenicectomy, and a r t i f i c ia l  pneumothorax not being 
p o ss ib le , d isease  progressed.
As a supplement to  a r t i f i c ia l  pneumothorax phrenicectomy has 
proved o f  va lu e . The combination was employed in  45 cases. In 34 
o f  th ese , where a r t i f i c i a l  pneumothorax fa ile d  to control the le s io n ,  
phrenic crush as a supplement achieved sputum conversion in  24*
I t  was found that degree o f  r is e  in  height o f  dome follow ing phrenic 
crush was d e c is iv e . Where th is  was small p ersis tin g  cav ita tion  in  
the lung was l i t t l e  a ffec ted .
Pneumoperitoneum This form o f  therapy, while o f  recent 
in troduction  to t h i s  country, has been used exten sively  in  America 
during the past ten  years. Vadja in  1933 f i r s t  reported the 
e f fe c t iv e n e s s /
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e ffe c t iv e n e s s  o f  th is  form o f  co llap se in  the treatment o f  
pulmonary tu b ercu losis , and one year la te r  Banyai reported 
favourable r e su lts  when using pneumoperitoneum in  conjunction 
w ith phrenic nerve p a ra ly s is . In 1935 Zugelmeier reported 
the accid en ta l use o f  pneumoperitoneum with e f f e c t ,  in  a 
case o f  acute basal pulmonary tu bercu losis where the le s io n  
fa i le d  to respond to phrenic nerve crush, and in whom he 
was endeavouring to induce an a r t i f i c ia l  pneumothorax. In 
th is  country Jones and Macdonald in  1943 published th e ir  
fin d in g s, and they c lea r ly  demonstrated the value o f  
pneumoperitoneum Mnot as a sin g le  weapon, but as a mode o f  
attack  to be used in  combination with other forms o f  collapse  
therapy11.
In th is  r o le , pneumoperitoneum has been used in  27 
cases o f  the present ser ie s  with impressive r e su lts  shown 
in  Table 9 . For comparison the r e su lts  obtained in  cases 
a c t iv e ly  treated  prior to the introduction o f  pneumoperitoneum 
are l i s t e d .
TABLE 9
See next page/
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TABLE 
9
I t  w i l l  be seen that there i s  an obvious d ifference in  
the incidence o f  effu sion  (c lea r  and purulent) in  the two 
groups o f  cases. Checked s t a t i s t ic a l ly  th is  d ifference is  
a s ig n if ic a n t one. The probable reasons for th is  d ifference  
become apparent when the sa lien t c l in ic a l  features o f  the cases 
in  which e ffu sio n  complicated a r t i f i c ia l  pneumothorax therapy 
are analysed. A ll were noted at time o f  A r t if ic ia l  Pneumothorax 
induction to  have several features in  common, namely:
1 . Pyrexia.
2* Blood Sedimentation rate more than 
20/200 in  one hour.
3. B adio log ica lly  ns o f t M disease and obvious 
ca v ita tion  present.
In add ition  i t  was noted that in  each case there was reason 
to  conclude that when the effu sion  occurred the underlying lung 
le s io n  was uncontrolled, that i s ,  ca v ita tio n  p ersisted .
Figure V i l lu s t r a t e s  the sequence o f  events in  Case No. 10 
(Appendix). For d e ta ils  o f some o f  th ese  cases see Appendix 
No. 3  to  13.
Figure V.
See next page/
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SANATDRIUM sanatorium
Right lung: Appears c le a r .  Mediastinum and h eart d isp laced
to  r ig h t .
L e ft: F a in tly  defined Right lung: No change
annu lar shadow ju x ta  h i l a r
in  p o s i t io n . L e ft:  A.P. Many s t r in g - l ik e
adhesions p re sen t. Cavity w ith 
f lu id  le v e l d e f in i te  a t  h i l a r  
le v e l
SANAIDI
SANATORIUM
Right lung: No change
L e ft: A fte r  adhesion se c tio n
lung appears f r e e . Cavity 
p e r s i s t s .
Trace o f  f lu id  in  p le u ra l  
space.
Mediastinum and h e a r t d isp laced  
to  r ig h t .
R ight lung: Appears c le a r .
L e ft: Pyo-pneumothorax _ f lu id
reaches to  le v e l of 2nd r ih  
a n te r io r ly .
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An a n a ly s is  o f  the cases having preparatory pneumoperitoneum 
therapy revealed that the m ajority were o f the Hoxic* type on 
adm ission, but as a resu lt o f th is  therapy an a ltera tio n  in the  
to x ic  s ta te  occurred, These findings are se t  out in  Table IQ;
TABLE 10,
DurationCase
No*
C lin ica l s ta te  at 
Induction o f  
Pneumoperitoneum,
Temp* B .S .l ,  Cavity 
at 1 hr.
o f
Pneumoper­
itoneum
prior
Induct ion.
C lin ica l sta te  at 
A r t if ic ia l  Pneumothorax 
Induction.
Temp.
•o f*
B« S»R»
at 1 hr.
Cavity,
14 99 25 Present
Weeks
15 Normal 7 Closed
15 99 45 Present 11 Normal 13 Clo sed
16 99 38 Present 4 Normal 7 Smaller
17 99 .4 26 Present 8 Normal 14 Present
18 100 64 Present 12 Normal 12 Closed
19 99 39 Present 8 Normal 5 Closed
20 99 40 Present 16 Normal 13 Smaller
21 99 22 Present 8 Normal 12 Closed
22 99.8 23 Present 6 Normal 10 Smaller
23 99
CO Present 12 Normal 15 Smaller
24 99 23 Present 6 Normal 11 Closed
25 99 50 Present 12 Normal 20 Present
+ 26 99 13 Present 2 years 
8 months
Normal 2 Not
Obvious
27 99-4 21 Present 20 Normal 15 Closed.
■f Emergency discharge. Later re-admitted for Right a r t i f i c ia l  
pneumothorax when he became T .B .P ositive on Laryngeal Swab cu ltu re.
With the improvement in  the lung le s io n  there invariably  
follow ed an improvement in  the patien t*s general condition as 
evidenced by reduction in  temperature, blood sedimentation ra te , 
cough and sputum. Therefore, features which are generally  
considered to in d icate  p o ten tia l dangers in  collapse therapy are by 
th is  means in  large measure reduced. In short, in the to x ic  basal 
case pneumoperitoneum/
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pneumoperitonevuB prepare.! the patient for r e la t iv e ly  safer  a r t i f i c ia l  
pneumothorax therapy,
A combination o f  factors i s  probably responsible for the 
b e n e f ic ia l  e f fe c t :
1 , Displacement o f  diaphragm upwards leads to diminution o f  
th oracic  volume, and th is  allow s retraction  o f  lung t is su e  
to  take p lace . le la x a tio n  w ill  obviously be maximal in  
the lower lob es.
2 . A ltera tio n  in  the course o f  the bronchus (or bronchi) 
draining the ca v ity , which may lead to -
a) Cavity closure
b) Seduction in s ize  o f cav ity  with lo s s  o f ^tension11 
elem ent.
3* A b olition  o f  paradoxical diaphragmatic movement.
The type and degree o f relaxation  and retraction  obtained by 
pneumoperitoneum makes i t  desirab le where possib le  to replace by a 
more uniform type o f  co lla p se , namely that obtained by a free  
a r t i f i c i a l  pneumothorax. How much time should be allowed for the 
preparatory treatment v a r ies in  the individual case. In the present 
s e r ie s  the average time for cases was found to be approximately ten  
weeks. When a case i s  considered Hf i t H for the next step in  
treatm ent, v iz .  a r t i f i c ia l  pneumothorax induction, there i s  no 
reason to delay. When pneumoperitoneum r e f i l l s  are abandoned one 
u su a lly  fin d s the descent o f  the diaphragm is  slow, and in  my opinion  
some measure o f  co llap se  by pneumoperitoneum should be maintained 
u n t i l  a r t i f i c i a l  pneumothorax i s  e f fe c t iv e ly  estab lish ed , a l l  
d iv is ib le  adhesions having been sectioned . Figures VI & VII, 
i l lu s t r a t e  the steps in  treatment o f  cases 18 & 19*
Figures VI & VII
see next page/
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Right lung: A.P. w ith  e f fe c t iv e
c o lla p se . P a r t i a l  a te l e c ta s i s  
in  lower lohe.
L eft lung : Appears c le a r .
Right lung: Soft m ottling  in  mid
and lower zones w ith cav ity  a t 
h i l a r  le v e l .
L e ft: Appears c le a r .
Pneumoperitoneum presen t w ith 
s e le c tiv e  r i s e  of r ig h t hemi- 
diaphragm.
Right lung: Opacity p e r s i s t s  a t base
but c av ity  no longer obvious.
Left lung: C lear.
- 31A-
Right lung: Appears c le a r .
L eft lung: Cavity a t extreme
base w ith surrounding m ottling .
Pneumoperitoneum presen t with 
s e le c tiv e  r i s e  o f l e f t  hemi- 
diaphragm.
Right lung: C lear.
L eft lung: O pacity a t  base p e r s i s t s ,
but cav ity  no longer obvious.
iHtVU-Mi
Right lung: C lear.
L eft lung: Free A.P. C ollapse
appears e f fe c t iv e .
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One may fin d  i t  impossible to  obtain  & frde a r t i f i c ia l  
pneumothorax owing to in d iv is ib le  adhesions, the resu lting  
co lla p se  i s  only e f fe c t iv e  by a combination o f  measures. Such was 
the case in  p a tien t No. 20 (Appendix) where on abandonment o f  
pneumoperitoneum soon a fte r  adhesion sec tio n , which could only be 
p a r t ia l ,  o r ig in a l cav ity  reopened. Following pneumoperitoneum 
rein duction , and with a r t i f i c i a l  pneumothorax maintained cavity  
closu re occurred.
When one finds no p leu ra l space, or a space in e ffec tiv e  by 
reason o f  exten sive in d iv is ib le  adhesions, should one maintain the  
pneumoperitoneum? Where i t  i s  proving e f fe c t iv e , that i s ,  lung 
le s io n  con tro lled , the answer must obviously be Tee. In 13 cases 
o f  thiB s e r ie s ,  having preparatory phrenic and pneumoperitoneum, 
a r t i f i c i a l  pneumothorax fa ile d . Two o f  these subsequently 
developed sign s o f  abdominal involvement and quickly succumbed. 
Pneumoperitoneum in  a th ird  case, No. 28 (Appendix) fa ile d  to c lo se  
the ca v ity , and a fte r  f iv e  months was abandoned. He i s  at present 
being prepared for rad ica l therapy, v iz :  lobectomy. In the 
remaining ten  cases maintenance o f  pneumoperitoneum resu lted  in  
controls and d isease  was quiescent on discharge. In two o f  these  
i t  was necessary to  recrush the phrenic nerve to  maintain an 
adequate diaphragmatic r is e ,  but in  the remainder a sa tis fa c to ry  
pneumoperitoneum could be maintained and remained s e le c t iv e  when 
diaphragm recovered fu nction . I t i s  as yet too soon to  say how 
long Pneumoperitoneum should be maintained in  such ca ses . In 
Case No. 32 (Appendix), i l lu s t r a te d  in  Figure VIII th is  measure 
o f  co lla p se  was abandoned a fte r  two y ea rs . This patient i s  a l iv e ,  
w e ll, and working, and d isea se  remains quiescent one year la te r .
In nine cases pneumoperitoneum i s  being maintained at periods 
varying from s ix  months to three years since  discharge from 
Sanatorium.
Figure VIII 
see next P age/
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c l a r e  h a l l
CLARE HALL 
SANATORIUM
Pneumoperitoneum p re sen t w ith  s e le c t iv e  
r i s e  o f r ig h t  hem i-diaphragm .
Right lung: Some r e s o lu t io n  of m o ttlin g ,
end c a v i ta t io n  no longer obvious.
L eft lung : Ho change.
R ight lung: M o ttlin g  mid and lower
zones w ith  ovoid  shaped c av ity  a t 
h i l a r  le v e l .
L eft lung: Appears c le a r .
Right lung : Pneumoperitoneum no lo n g e r
p re s e n t . L in ea r s c a r  in  mid zone, 
over s i t e  o f p rev io u s  c a v i ta t io n .  
Scanty m o ttlin g  in  low er zone hand. 
L e ft lung : C lear.
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Technique for Pneumoperitoneum Induction. The s i t e  o f  
induction  advocated by Jones and Macdonald has been used and found a 
sa fe  one* With the patient recumbent, arms by the s id e , an area o f  
the abdominal w all 1 inch below the t ip  o f the 9th  l e f t  costa l cartilage  
i s  an aesth etised  with 2$ Novocaine down to peritoneal level* A 
Saugman induction needle attached to A.F. apparatus i s  then inserted  
in  an upward and inward d irection , the needle being held at an angle 
o f  45° to  the abdominal wall* Experience alone teaches one to in sert 
the needle to  the correct depth. As a ru le , there are no manometer 
flu c tu a tio n s  recorded, but I have found i t  helpful to l i s t e n  c lose  
to  the needle when the f i r s t  few ccs. o f  a ir  are run in . In most 
cases a ch a ra cter is tic  h is s  i s  d is t in c t ly  audible during insp iration  
i f  the point o f  the needle i s  in  the peritoneal space. In the 
su ccessfu l induction l iv e r  dullness disappears early in a l l  cases; 
referred  shoulder pain i s  not a constant finding. * While of no help 
i n i t i a l l y ,  manometric readings soon confirm a successfu l induction.
I have found that as soon as a sa tis fa c to ry  a ir  bubble has been 
esta b lish ed  ( t h is  requires 200 .. 500 ccs . o f a ir ) manual pressure on 
the lower abdomen i s  recorded on the manometer provided the point o f  
the needle l i e s  in  the a ir  pocket. The greater th is  manual pressure 
the greater the p o s it iv e  reading on the manometer. On releasing  
manual pressure there i s  an immediate f a l l  o f  pressure recorded on 
the manometer.
I have found th is  te s t  a h e lp fu l guide at subsequent r e f i l l s ,  
which are given by a Morland*s needle without lo c a l anaesthetic .
From my experience i t  can be stated  with certa in ty  that i f  at a 
r e f i l l  th is  t e s t  i s  negative the needle has been wrongly inserted , 
and furthermore, i t  i s  dangerous in  these circumstances to proceed 
w ith the r e f i l l .  1,000 ccs . o f  a ir  are usually  given at induction, 
and two days la te r  follow ing a screen examination a sim ilar amount 
i s  g iven  as a f i r s t  r e f i l l .  Subsequent r e f i l l s  are spaced, rely ing
on/
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on screen con tro l. I t  has “been found unnecessary to exceed an
in tra -p er ito n ea l pressure o f + 10 cms. o f  water to  obtain the 
d esired  e f f e c t .
Complications. While none have been encountered in the 
present s e r ie s ,  various complications can a r ise , and have been 
reported. Perforation o f bowel was noted in  one case by Jones 
and Macdonald when using a sub-um bilical s i t e  for induction. Air 
embolism has been reported by Fremmel, and the writer knows o f a 
case in  whom th is  was a fa ta l complication during a pneumoperitoneum 
r e f i l l .  In th is  case the r e f i l l  was undertaken without due care, 
and a t autopsy i t  was found that a ir  had been in jected  into the 
l iv e r  -  bubbles o f  a ir  were v is ib le  under the capsule o f th is  organ. 
A ccidental pneumothorax, reported by several in v estiga tors, i s  
u n lik e ly  i f  a subcostal s i t e  for induction i s  used. Simmonds has 
recen tly  c o lle c ted  d e ta ils  o f  a ser ie s  o f  cases in  which m ediastinal 
emphysema complicated pneumoperitoneum therapy.
R esults o f Other In vestiga tors, who have used the combination 
o f  phrenic nerve crush and pneumoperitoneum in  the treatment o f  
basa l pulmonary tu bercu losis are generally favourable. Thus, 
Rilance and Warring w riting in  1941 found a higher incidence o f  
ca v ity  closure in  those cases where cav ity  was s ited  in the lower 
th ird  o f  the lung f ie ld .  In a la te r  a r t ic le  (1944) these authors 
w tite  that "Basal c a v it ie s  have responded p articu larly  w e ll, and 
where th ese  e x is t  the procedure might warrant f ir s t  consideration  
before other co llap se  measures. Powler, although he considered 
a r t i f i c i a l  pneumothorax the method o f choice for basal cases, found 
phrenic crush and pneumoperitoneum e ffe c t iv e  therapy in  s ix  
predominantly basal cases. I t  i s  in terestin g  to note that he 
concluded thus "It i s  too soon to p red ic t, but the resu lts  obtained 
would in d icate  the adoption o f  pneumoperitoneum and phrenic nerve 
crush as the primary weapon o f  attack  in  basal lesion s" .
Steen found pneumoperitoneum a sa tis fa c to ry  method o f  collapse  
in  three basal cases: in  two o f th ese , other a ctiv e  measures had
fa i le d  to con tro l the le s io n . More recen tly , Cohen in a Report 
on/
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on T uberculosis o f  the lower lobe considered phrenic crush and 
pneumoperitoneum probably the beet in i t i a l  treatment in the case 
where ca v ita tio n  occurred other than at the apex o f  the lobe.
Where c a v ita tio n  was s ited  at the apex o f  lower lobe he expressed 
doubt on the e ff ic a c y  o f  pneumoperitoneum, and favoured a r t i f ic ia l  
pneumothorax with adhesion section  for th is  type o f case.
A r t i f i c ia l  Pneumothorax. This form o f therapy has been used 
in  99 o r  70.5# o f  the cases in  the present s e r ie s . In 39 cases i t  
was the so le  form o f co llap se , and o f these 9 were treated b ila te r a lly .  
In the remaining 60 cases a r t i f i c ia l  pneumothorax was one o f a 
combination o f  co llapse measures enployed. The resu lts  obtained, 
both immediate and la t e ,  are set out in Table II
TABLE 11
Treatm ent No. Condition on Present Re-admitted
Treated . Discharge Condition
Quies
cent
-  m n -  
Quies- 
cen t.
Dead. Alive 
& Well
Non-
S i
Dead, 1
A r t i f i c i a l
Pneumothorax 31 23 8 G 21 ‘ 4 6 4
B i la te r a l
A r t i f i c i a l
Pneumothorax 9 8 1 0 6 2 1 0
A r t i f i c i a l  
Pneumothorax 
& P h ren ic 45 34 6 5 31 5 4 4
P h ren ic
Pneumoperitoneum 
& A r t i f i c i a l  
Pneumothorax. 14 14 0 0 14 0 0 0
A nalysis o f  the cases treated  by a r t i f i c ia l  pneumothorax alone 
in  whom the d isease  was non-quiescent on discharge reveals a high 
incidence o f  e ffu sio n  (c lea r  and purulent) complicating treatment. 
Thus, o f  the eight cases in  th is  category, four developed tuherculou. 
empyema, and subsequent course was rapidly downhill. In three others 
an acute e ffu s io n  (c le a r ) led  to early  o b litera tio n  o f the pleural 
space. One o f  th ese  died la te r  o f m iliary  tu b ercu losis, one,
H o ./
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No. 29 (Appendix) was readmitted la te r  for radical therapy, and 
the th ir d , though considered T Quiescent on discharge, was 
readm itted with advanced d isease w ithin three months. In the 
follow -up o f  the quiescent cases o f the group, two were found 
to  re la p se . One o f th ese , treated  by Eight a r t i f i c ia l  Pneumothorax 
in  1935* which was continued for three years, has recently  had a 
Left a r t i f i c i a l  pneumothorax induced while on active  service abroad. 
The other was Case No. 8 (Appendix). With two exceptions, cases 
requiring b ila te r a l  a r t i f i c ia l  pneumothorax did w e ll. The p a tien t, 
non-quiescent on discharge, was a severe d ia b etic , and in  sp ite  
o f  two free  a r t i f i c i a l  pneumothoraces, continued to be laryngeal 
swab T .B .P o sitiv e . He remained fa ir ly  f i t  for three years, when 
he was admitted to a general h osp ita l in  d iab etic  coma, and 
subsequently developed a tuberculous empyema. His present 
condition  i s  poor. The other exception, Case No. 30 (Appendix) 
i s  in te r e st in g . On discharge, d isease appeared to be s a t is fa c to r ily  
co n tro lled , and he remained w ell fo r  two years. The l e f t  a r t i f i c ia l  
pneumothorax was known to be a free one, but section  o f  a few 
v is ib le  adhesions on the right s id e  was considered unnecessary. 
Sequence o f  events i s  il lu s tr a te d  in  Figure IX.
Figure IX.
See next page/
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R ight lung: C av ita tio n  a t  h i l a r
le v e l  w ith  surrounding 
m o ttlin g .
L e f t:  C av ita tio n  a t h i l a r  le v e l
w ith  surrounding m o ttlin g .
CLARE HALL
sanatorium
Right lung: A.P. Cavity do. longer 
obvious. Note p e r s is t in g  
adhesion 5 th  in te rsp ace  a n te r io r ly .  
L e ft: A.P. C ollapse appears f r e e .
Right lung: Re-expansion o f lung
com plete, w ith some p le u ra l 
th ick en in g  a t extreme base. 
C av ita tio n  again  obvious a t 
h i l a r  le v e l .
Left lung: A.P. w ith some 
o b l i te ra t  iv.c changes a t base . 
C av ita tion  not obvious.
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I t  i s  d if f ic u lt  to escape the conclusion that the resu lt  
in  th is  case would have heen d ifferen t had adhesion section  
been performed on the right sid e.
I t  i s  generally agreed that the outlook for a case having 
a r t i f i c i a l  pneumothorax i s  in large measure dependant upon the 
extent and type o f collapse obtained, and i t  i s  a common 
observation that th is  therapy i s  worth while, provided the 
co lla p se  i s  or can'be made e ffe c t iv e  by adhesion section .
Granted that several cases in the present ser ies  have been 
discharged with a quiescent le s io n , and have remained w e ll, in  
whom thoracoscopy was considered unnecessary, but i s  th is  
gen era lly  safe? In the lig h t o f present knowledge i t  i s  unwise 
to  regard an a r t i f i c ia l  pneumothorax as a free one on 
ra d io lo g ica l evidence alone. la ir d  in  a recent survey o f  305 
p a tien ts  involving 455 thoracoscopies reported that in  18 o f  
th ese cases no adhesions were seen on x-ray. At thoracoscopy 
s ix  o f  these were found to have adhesions. He claimed that 
the s e le c t io n  o f cases for adhesion section  "should not rest 
on x-ray alone?
In the type o f case under review i t  i s  not uncommon to  
fin d  what appears on a poster© anterior x-ray film  to be a free  
co lla p se . In the past many such a r t i f i c ia l  pneumothoraces were 
regarded so , even though there was fa ilu re  to control the le s io n .  
In such a case the unsuspected adhesions are found p o ster io r ly  
in  the "gutter", and usually  form a close attachment to upper 
part o f  the lower lobe. Approximately 5<$ o f the cases o f  
th is  s e r ie s  having a r t i f i c ia l  pneumothorax therapy were not 
examined thoracoscop ically , and so i t  was thought that a 
comparison o f the two groups might y ie ld  some usefu l information. 
These findings have been set out in Table 12.
TABLE 12.
See next page/
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/
While i t  i s  rea lised  that many fa c to r , are involved i„  the
establishm ent o f  an e ffec tiv e  a r t i f ic ia l  pneumothorax, i t  would
appear that not the lea st Important o f  the factors i s  d iv is ib le
adh esions. The other important factors, v is ; presence o f  cav ita tion
in  th e  to x ic  patient have been stressed when d iscussing pneumoperitoneum 
therapy#
— -0- 18 -?-S6 - ancillary  method introduced in  1938 was an
endeavour to  c lo se  a basal cavity which persisted  in  sp ite  o f  a free  
a r t i f i c i a l  pneumothorax. The temporary insertion  o f a balloon per 
bronchoscope to produce bronchial block and so collapse the a ffected  
lobe was claimed to lead to cavity closure. This method was employed 
in  two cases o f  th is  se r ie s , but without marked success.
R esu lts o f  A.P. therapy by other investigators are set out in  
Table rJ:
A
TABLE 13.
In v estig a to r No. o f  
Cases
RESULTS. 
Satisfactory P artial
Satisfactory
Not
S atisfactory .
Busby 22 6
/
m 16
Colton 7 5 - 2
R eisner 19 11 - 8
Steen 9 4 m 5
Wiedman & 
Campbell 15 6 6 3
Torning & 
Springborg 17 13 m 4
These r e su lts  are on the whole far from sa tisfactory  and in  my 
opin ion do not substantiate the general claim put forward that 
a r t i f i c i a l  pneumothorax for th is  type o f case i s  the best in i t ia l  
treatm ent. I t  seems reasonable to make the following comments on
th ese  variab le  resu lts!
1# Where adhesion section  was employed (and th is  has been
exceptional) resu lts  are more favourable. Thus# Torning
and Springborg obtained a sa tisfactory  resu lt in  a l l  cases
where/
where pneumolysis resu lted  in  a free  a r t i f i c i a l  pneumothorax. More 
o ften , however, thoracoscopy was l i t t l e  employed and for th is  reason 
adhesions may have heen overlooked. Thus, R iesner noted several 
instan ces where a r t i f i c i a l  pneumothorax gave u n sa tisfa cto ry  r e su lts  
s ta tin g  that "though no adhesions demonstrable r a d io lo g ic a lly , cav ity  
could not be collapsed" . Busby in  a s e r ie s  o f  52 cases used pneumolysis 
in  three on ly . Wiedman and Campbell, w hile recommending early  a r t i f i c i a l  
pneumothorax as method o f  choice, did s tr e s s  the fact that adhesions 
may be missed r a d io lo g ic a lly , but considered the r e s u lt s  far  from 
b r i l l ia n t  ir re sp ec tiv e  o f  the co llap se  therapy employed.
Fluid was a serious com plication o f  a r t i f i c i a l  pneumothorax therapy  
in  at le a s t  two o f  the in v e s tig a tio n s . Thus, Busby encountered f lu id  
requiring a sp ira tio n  in  eleven  ca ses , and in  eight o f  th ese  the f lu id  
was T.B. P o s it iv e . Steen reported f lu id  as a com plication in  seven  
o f  the nine p a tien ts  having a r t i f i c i a l  pneumothorax, with serious  
consequences in  four o f them. In sp ite  o f  th is  he concluded that 
a r t i f i c i a l  pneumothorax should be the f i r s t  l in e  o f  treatment for  
basal tuberculous le s io n s .
Radical Therapy:
Thoracoplasty. One Case, No. 31 Appendix o f  the present s e r ie s  
has had th is  co lla p se  measure performed as part o f  a combination o f  
treatm ent. In th is  case , treatment by l e f t  a r t i f i c i a l  pneumothorax 
and phrenic crush in  1939 was in e f fe c t iv e  (adhesion sec tio n  not attem pted), 
and p rior  to abandonment o f  a r t i f i c i a l  pneumothorax tlfn months la te r  
l e f t  phrenic nerve was evulsed . This was follow ed by a bronchogenic 
co n tra la tera l spread for  which a right a r t i f i c i a l  pneumothorax was 
induced in  1941. la  1943 when she came under my care she was found to  
have a p a r t ia l ly  sa tis fa c to ry  right a r t i f i c i a l  pneumothorax, and an 
a c tiv e  le s io n  in  the l e f t  lung, which now involved the upper lob e.
Following adhesion sec tio n  on the r igh t s id e  and pneumoperitoneum there  
was marked lo c a l and general improvement, and a p a r t ia l l e f t  
thoracoplasty was undertaken and completed without u p set. Though s t i l l
—/I
in  h o sp ita l she i s  w e ll, sputum fr e e , gaining w eight, and 
r a d io lo g ic a lly  combined measures appear to  control the d isea se .
Busby submitted one o f  h is  cases to  th oracoplasty  with  
in e f fe c t iv e  r e su lt . Wiedman and Campbell report one case so 
treated  with e f f e c t .  Eemembering that a fa ir ly  extensive  
thoracoplasty i s  necessary i t  must be very exceptional to  fin d  in  
a case o f basal tu bercle requiring th is  rad ica l measure general 
and lo c a l conditions to  warrant the major operation.
A s e le c t iv e  thoracoplasty for p ers is ten t basal tuberculous 
ca v ita tio n  described by Freedlander in  1938 appears to have a 
very lim ited  t r ia l :  he reported two cases in  whom the immediate
r e su lts  were sa tisfactory*
Pneumonectomy and Lobectomy. In one case , No. 29 (Appendix) 
o f  t h is  s e r ie s ». a pneumonectomy was considered advisable and has 
recen tly  been performed « 8/ 10/ 45 . This p atien t had a right 
a r t i f i c i a l  pneumothorax induced in  1942 which o b lite ra te d  ten  months 
la te r  fo llow in g  an acute p leu ral e ffu s io n . On admission in  1945 
she was found to have a t ig h t  s tr ic tu r e  o f  the righ t lower lobe 
bronchus with lobar c o lla p se . In the in terv a l d isease  had spread 
to  involve the ip so la te r a l upper lo b e , but the l e f t  lung appeared 
c lea r . General condition  o f  p atien t was good. At operation  
separation o f  p leu ra l layers proved easy and removal o f  lung 
presented no d if f ic u lt y .  U nfortunately, a " s p ill  over" o f  in fe c t io n  
did take p lace (presumably during operation) but th is  at time o f  
w riting  shows signs o f  reso lu tio n  and p a tlen t*s general condition  
remains good. The outlook in  th is  case i s  doubtful.
A further case, No. 28 (Appendix) on whom a phrenic crush and 
pneumoperitoneum has fa i le d  to c lo se  a right lower lobe ca v ity , i s  
considered su ita b le , and w il l  sh ortly  undergo lobectomy. The 
le s io n  has remained s t r ic t ly  lo c a lis e d , and general condition  o f  
p atien t i s  e x c e lle n t . Lobectonjy and pneumonectomy in  the 
treatment o f  pulmonary tu b ercu losis has recen tly  been reported with  
some success in  Amerba. In 1943 Churchill and Xlopstock reported  
on s ix  su ccessive  lobectomy cases. In one o f  these the le s io n  
was/
- 43-
was confined to the right lower lob e . The p a t ie n t , a woman aged 
38, was found in  March 1938 to  have an in f i l t r a t iv e  “h ila r ” le s io n .  
Sputum m s T.B. P o s it iv e . She was adm itted to  a Sanatorium and 
treated  con servatively  but with no improvement, and in  June 1939 
right lower lobe was resected , when a caseous mans w ith ca v ita tio n  
was found to  occupy the upper part o f  the lo b e . Three years la te r  
she i s  w e ll. Commenting on the case the authors s ta te  “The h ila r  
tuberculous le s io n  i s  th e s tep -ch ild  o f  su rg ica l co lla p se  therapy; 
disappointing r e su lts  are l ik e ly  to be obtained with any or a l l  
forms o f treatm ent”
More recen tly  further work in  th is  f i e ld  has been reported.
Thus, James removed three lower lob es for  p ersis ten t tuberculous 
c a v ita tio n . In two o f  th ese a r t i f i c i a l  pneumothorax had been 
c o n tr a se le c tiv e , and in  the th ird  a r t i f i c i a l  pneumothorax led  to  
ballooning o f  the ca v ity . Two o f  th ese  cases developed secondarily  
in fected  tuberculous empyemata with bronchial f i s t u la ,  with one 
death. In view o f t h is  James concluded “The death fo llow ing  
ex c is io n  o f  a r e la t iv e ly  acute tuberculous le s io n  o f  the lower lobe  
suggests that the operation should be undertaken only upon 
r e la t iv e ly  s ta b ilis e d  le s io n s ”.
Overholt and Wilson have recen tly  reported th e ir  r e su lts  in  
a s e r ie s  o f  6l  p a tien ts  in  whom 35 pneumonectomies and 28 lobectom ies  
had been performed. Among the la t t e r  were 7 cases o f  basal 
pulmonary tu b ercu lo s is , and the r e su lts  in  these are se t out in  
Table 14. R esection was the i n i t i a l  treatment in  two o f th ese  
cases: two had fa ile d  to respond to pneumothorax: another two had
not b en efited  from phrenicectomy a lon e, and the remaining case had 
had pneumothorax and phrenic crush without e f f e c t .
TABLE 14
See next page/
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These r e su lts  are not wholly d iscouraging, and w hile not 
advocating th is  rad ical therapy as primary treatm ent, i t  would 
appear reasonable to consider th is  in  a case where a l l  other  
methods have fa i le d , provided the lung le s io n  has remained 
lo c a lis e d  and the general condition  o f  the p a tien t i s  good.
Comparison with r e su lts  obtained in treatment o f  E p ic a l1
Cases.
For th is  I have used the immediate r e su lts  o f  treatment 
obtained in 100 1ty p ic a l1 cases discharged con secu tively  from 
Clare H all County H ospital in 1944* I have confined the comparison 
to  basal cases treated  in  the same H osp ita l, and th ese fig u res  are 
se t  out in  Table 15
TABLE 15 
See next page/
Though fig u res  involved are small i t  appears that the immediate 
r e su lts  o f  modem therapy in  basal cases compares favourably with  
those obtained for  the more common type o f  le s io n .
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C O N C L U S I O H S .
1 . Basal tu b ercu lo sis  cannot be regarded as an occasional a ty p ica l
occurrence for the fo llow ing reasons:
a) The incidence o f  th is  type o f  le s io n  in  th is  s e r ie s  comparable 
with the incidence noted by other in v e s tig a to r s .
b) R ight-sided  le s io n s  predominate and the le v e l  o f  the le s io n
*
in  the lung f ie ld  i s  fa ir ly  uniform.
c) A higher incidence in  females i s  a constant fin d in g .
2 . The onset o f  the d isease  tends to be acute -  p leu ra l pain and
haemoptysis being noteworthy early  symptoms.
3 . R ad io log ica lly  the le s io n s  are in  the main so ft in character, and
early  ca v ita tio n  and early  spread are fea tu res.
4 . Why Tuberculosis should develop in  th is  a ty p ica l s i t e  has given
r is e  to  much specu lation . While a v a ila b le  evidence p o in ts to  
impaired diaphragmatic movement being responsib le fo r  such 
lo c a lis a t io n  o f  the d ise a se , i t  i s  suggested that in  some cases  
the le s io n s  represent a progression  o f  a primary tuberculous 
in fec t ion .
5# The r e su lts  obtained in  cases treated  by preparatory Phrenic and 
pneumoperitoneum are encouraging, and suggest that th is  should 
be the i n i t i a l  form o f  a c tiv e  therapy for  basal le s io n s . I t  
i s  recommended that th is  form o f  co llap se  be replaced where p o ss ib le  
by a r t i f i c i a l  pneumothorax, but control o f  the d isea se  by m aintaining  
pneumoperitoneum can be expected in  a proportion o f  cases in  
whom subsequent a r t i f i c i a l  pneumothorax f a i l s ,  or by reason o f  
in d iv is ib le  adhesions cannot be made e f f e c t iv e .  Published r e su lts  
to  date do not appear to support the claim that A.P. i s  the best  
in i t i a l  treatment for th is  type o f le s io n . Most in v estig a to rs  
agree that i t  i s  unsafe to trea t b asa l le s io n s  on bed rest a lon e, 
and fin d in gs in  the present in v estig a tio n  lends support to t h is  view. 
6 . The immediate prognosis for  the a ty p ica l case compares favourably
with that o f  the more common type o f  le s io n , provided treatment i s  
a c t iv e , adequate, and in s t itu te d  ea r ly .
A b r ie f  review o f  the relevant lit e r a tu r e  has been given to  
show gradual recogn ition  o f  the a ty p ica l form o f  pulmonary 
tu b ercu lo s is .
139 cases representing an incidence o f  3$ have been in v estig a ted .
The sa lie n t  c l in ic a l  and ra d io lo g ica l features are ind icated .
In the d if fe r e n t ia l  d iagnosis the importance o f  sputum examination 
i s  s tr e sse d , and a r e lia b le  method for  cu lture o f  tubercle  
b a c i l l i  i s  described.
Probable factors in  th e e tio lo g y  o f  th is  condition  notdd.
Cases have been treated  by:
The technique for pneumoperitoneum induction i s  o u tlin ed , and 
the adoption o f  a method, not p rev iou sly  described , which 
introduces sa fe ty  in  r e f i l l s  i s  advocated.
The r e su lts  o f  therapy have been analysed with a view to determining 
the most e f fe c t iv e  method or combination o f  methods o f  treatment 
for  t h i s  type o f  le s io n .
X-ray film s have been reproduced, and used to  i l lu s t r a t e  appropriate  
p oin ts in  the context.
D e ta ils  o f  cases referred  to in  th is  th e s is  are noted in  the  
Appendix.
1. Rest alone
2 .  A r t i f ic ia l  Pneumothorax )
3. phrenicectomy )
4 . Pneumoperitoneum )
5. Thoracoplasty )
 alone or in  
 combination. 
)
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A P P E N D I X .
CASE NO. 1 Male age. 19. Munition Worker.
Transferred to Sanatorium Ju ly , 1942.
H istory: Small haemoptysis January 1942. Following chest x-ray
admitted to Thoracic Unit for  in v e stig a tio n  (See Figure I)
Sputum T.B. Negative on d irect examination. Bronchoscopic 
examination on 23rd January 1942 revealed pus discharging from 
dorsal branch right lower lo b e , and th is  on d irect examination 
found to be T.B. N egative. D iagnosis o f lung abscess made, 
and su rg ica l drainage in s t itu te d  by tw o-stage operation on 
29th January, 1942 and 12th February, 1942. Biopsy o f m aterial 
removed at second stage operation proved the le s io n  to  be 
tuberculous.
State on Transfer: Acutely i l l .  Swinging temperature 99 /l02°F .
There was scanty sero-purulent discharge from sinus in  chest 
w all. C lin ica l and ra d io lo g ica l fin d in gs suggested the presence 
o f  a massive right p leu ra l e ffu s io n , and on exploration th ick  
pus found. This on cu ltu re grew Staphylococcus Aureus and tubercle  
b a c i l l i .
Treatment: E ff ic ie n t  c l o s e d  under water drainage was estab lish ed
a fte r  resectin g  portion  o f  9th r ib . Convalescence was protracted , 
but re-expansion o f  th e lung was obtained, and he was discharged  
w ell on 3r& A p r il, 1943*
Present s ta te :  A liv e , w e ll and working. A recent x-ray shows some
resid u a l p leu ra l th ickening on right s id e , but lung le s io n  
remains q u iescen t.
Comment: Hesort to  sp ec ia l methods o f  sputum examination, v iz :
concentration and cu ltu re , might have in  th is  case avoided an 
error in d iagn osis.
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CASE NO.2 Male age 24. Clerk.
Admitted to Sanatorium, A p ril, 1935.
H istory: Cough with scanty sputum o f four months duration.
Some lo s s  o f weight.
State on Admission; General condition  fa ir .  Temperature 98/l01°F . 
Blood Sed. Rate 30/70* Sputum T .B .P o sitiv e .
Treatment: Bed Rest
Right A.P. J u ly , 1935*
A few days a fte r  induction , onset o f  acute empyema n e c ess ita tin g
tra n sfer  o f  case for su rg ica l drainage.
Follow-up; Reveals that spread o f  tuberculous d isease  occurred
to co n tra -la tera l lung, and progress was rapidly  dow nhill.
Comment: O riginal x-ray p ictu re  in  th is  case the in ter e st in g
fea tu re .
CASE HO.3 Female. age 21. Housewife.
Admitted to  Sanatorium September, 1942.
H istory: Small haemoptysis January, 1942. Chest x-ray at th is
time showed area o f so ft  m ottling right lower zone.
Pulmonary tu b ercu losis  suspected. One month la te r  le s io n  
had progressed and c a v ita tio n  was obvious. Sanatorium 
treatment recommended, but th is  refused u n t i l  September,
1942.
State on admission: General cond ition  good. Temperature
98/99 .4°F . Blood Sed. Rate 48/34* Sputum T.B. P o s it iv e .  
X-Ray now showed that there had been a s p il l-o v e r  and 
ca v ita tio n  was d e f in ite  in both lower zones.
Treatment: Bed r est
Right a r t i f i c i a l  pneumothorax induced O ctober,1942. 
Right phrenic evulsed December, 1942.
In s p ite  o f  what appeared to be a free  right a r t i f i c i a l
pneumothorax c a v ita tio n  p e r s is te d  and was l i t t l e  a ffec ted
by/
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by r is e  o f  dome follow ing phrenic ev u ls io n . D isease slow ly  
progressed to involve a l l  zones both lun gs, and progress was 
s te a d ily  dow nhill.
Comment; This case demonstrates c a v ita tio n  occurring early  in  
the basal type o f le s io n .
CASE NO. 4  Female age 24, Nurse.
Admitted to Sanatorium January, 1939-
History^ Sudden small haemoptysis w hile on duty. Had been 
nursing for  two months on the Sanatorium s t a f f  and Mantoux 
t e s t  known to be n egative .
S tate on Admission; General condition  good. S ligh t cough, 
but no sputum. F ebrile  to 99°^ evening.
X-ray o f  chest showed area o f  so ft  m ottling  l e f t  mid zone.
Treatment; Bed rest
Lesion progressed to d e f in ite  c a v ita tio n  w ith in a month, and 
l e f t  a r t i f i c i a l  pneumothorax induced February, 1939. On 
discharge in  October, 1939 d isease  considered q u iescen t.
Present s t a t e : Attending for r e f i l l s  as an out p atien t for
three years. Two years la te r  she was a l iv e ,  w ell and working.
Comment; I t  i s  more than l ik e ly  that th is  nursers lung le s io n  
was a r e su lt  o f  a progressive primary in fec tio n . Also  
i l lu s t r a t iv e  o f  c a v ita tio n  occurring early  in  th is  type o f  
case.
CASE NO. 5  Male age l 6 Apprentice F it te r .
Admitted to  Sanatorium 12th September, 1941*
H istory: Non-productive cough p e r s is t in g  a f te r  in flu en za l
cold . Following x-ray o f  chest admitted to  H osp ita l, and 
two months la te r  transferred  to Sanatorium.
State on adm ission; General condition  good. A feb rile  
Blood sed. Hate 2/6mm. Cough s lig h t  and non-productive. 
X-ray o f  Chest!
C.7.
Treatment/
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Treatment: Bed B est.
Bronchoscopy on 23rd January, 1942 revealed a mass in  
main bronchus. Treatment conservative f o r  two months, 
then cough became productive. Sputum T.B, P o s it iv e , and 
x-ray showed fresh  so ft  m ottling w ith early  ca v ita tio n  
right lower zone.
Bight phrenic crush 3rd March, 1942: fa i le d  to
control the d isea se .
Bight A r t i f ic ia l  Pneumothorax induced 10th June,
1942.
Discharged 21st November, 1942 -  lung le s io n  
q u iescen t.
Present s ta te :  Bight a r t i f i c i a l  pneumothorax maintained.
p atien t w ell and working.
Comment: X-ray and bronchoscopic fin d in gs o r ig in a lly  those
o f primary in fec tio n  with massive h ila r  gland enlargement. 
Later a bronchogenic spread occurred to right lower lobe 
which became the seat o f  adult p h th is is .
CASE NO.6, Female age 22 Housewife 
Admitted September, 1934*
H istory: Admitted fo llow ing sudden haemoptysis.
State on adm ission: General cond ition  good. 98/99°** (temperature]
Blood sedim entation rate  9/22mm. Sfcutum a trace  T .B .P o sitiv e . 
X-ray o f  chest:
7^.
Treatment: Conservative. |
!
On discharge June, 1935 general condition  good. No cough 
or sputum, and r a d io lo g ic a lly  c a v ita tio n  no longer obvious. 
Blood sedim entation was abnormally rapid 33/60mm, and 
lung le s io n  was considered ? q u iescen t.
Readmitted/
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Readmitted; February 193^ in  poor general condition . Temperature 
98/100°F. Blood Sedimentation Rate 60/96 mm. Larynx involved. 
X-ray o f  chest:
Z ' 2-
Treatment: Considered, too advanced for any form o f  therapy, and on
discharge in  June her condition  was worse. She died October,
1936.
Comment: P atien t appeared to do w ell on conservative treatm ent,
but c l in ic a l  relapse with rapid ly  progressive d isease  toofc 
place a few months a fte r  discharge from Sanatorium.
CASE NO.7 Female age 23 Domestic.
Admitted August, 1937*
H istory: Cough with sputum o f  two months duration.
State on Admission; General condition f a ir .  Temperature 98/99°  
Blood Sed. Rate 25/ 4O mm. Sputum T .B .P o sitiv e .
X-ray showed so ft  m ottling w ith obvious ca v ita tio n  in  right lower 
zone. L eft lung c lea r .
Treatment: Conservative.
Discharged in  February 1938* General condition  good. She 
had regained lo s t  w eight. Had no cough or sputum, and 
r a d io lo g ic a lly  there was much reso lu tio n , and ca v ita tio n  
no longer obvious. Blood Sed. Rate remained ra ised  at l6/34mm. 
Follow-up: Subsequent h is to ry  o f  r e -a c tiv a tio n  o f  d isease  w ith in
s ix  months o f  d ischarge. On adm ission to a Sanatorium one 
year la te r  condition  advanced, and co lla p se  therapy contra­
in d icated . She died June, 1942*
Comment: Relapse w ith in  a short time o f  discharge from Sanatorium
where chest le s io n  appeared to do w ell with conservative  
treatm ent.
CASE NO.8 . Female age 31 Housewife.
Admitted December, 1941 
H istory: Discovered to have a tuberculous le s io n  when x-rayed
as a contact o f  her husband.
On admission general condition  good. A feb r ile . Had 
no cough or sputum, but laryngeal swab culture IP.B.Positive* 
X-ray l 6th  December, 1941 showed r igh t lung c le a r . Left lung -  
lo c a lis e d  area o f  m ottling in  lower zone.
Treatment: Bed r e s t .
Left phrenic crush 13th  February, 1942.
On discharge in  June, 1942 d isea se  was considered qu iescen t. 
Subsequent History: P atien t remained w ell and under dispensary
supervision  u n t i l  November, 1943* when T.O. reported -  
"Renewed a c t iv ity  in  o ld  le s io n " .
On re-adm ission January 1944 her general condition  was good, 
but cough and sputum T .B .P o sitiv e , were now present.
Blood Sedimentation Hate 27/50mm.
X-ray showed right lung s t i l l  c lea r , and d e f in ite  increase o f  
m ottling in  l e f t  lower zone w ith early  c a v ita tio n .
Treatment; Bed r e s t .
Left a r t i f i c i a l  pneumothorax induced Ju ly , 1944.
The c o lla p se , which appeared a free  one, was 
complicated early  by a c lea r  e ffu sio n  (E osin op ils  54$* 
Polymorphs 26$ , Monocytes 26$, Lymphocytes 4$)» which was 
s t e r i l e  on cu ltu re .
O b litera tiv e  p leu r isy  lead to abandonment o f  
A r t i f ic ia l  Pneumothorax August, 1944*
L eft Phrenic re-crushed l j t h  August, 1944*
On discharge in  October, 1944 lung le s io n  appeared q u iescen t. 
Laryngeal swab negative on cu ltu re . Blood sed . Rate 5/l2mm. 
Comment: This case demonstrates the r e la t iv e  in s t a b i l i t y  o f  th is
type o f le s io n .
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CASE HO.9 . Female age 29 Housewife.
Admitted 22nd January, 1940*
History: Cough o f  two months duration. Haemoptysis led  to having
chest x-rayed. Pulmonary tu b ercu losis  diagnosed.
Sputum T.B. P lus. Admitted to General H ospital and had 13 weeks 
bed rest p rior  to tra n sfer  to Sanatorium,
On adm ission to  Sanatorium general cond ition  fa ir .  Temperature 
9 8 / 9 9 Bl ood Sedimentation Hate 38/70* Sputum: one ounce,
T .B .P lus.
X-Ray 23/ I / 4O showed -  Right: M ottling in  mid zones.
L eft: M ottling mid and lower, with obvious
c a v ita tio n  at hilum le v e l .
Treatment: Bed rest for four months.
L eft A.P. induced 12/ 2/ 46 , but co llap se  could not be made 
s e le c t iv e ,  at thoracoscopy owing to in d iv is ib le  adhesions.
L eft phrenic crush I I / 3/ 4O.
Fluid  occurred as an early  com plication. Following  
asp ira tio n  re-expansion o f  lung was achieved.
On discharge 9 /7 /4 0  d isease  was u n -contro lled .
Present s ta te ;  A liv e , but far from w e ll, and d isea se  advanced.
CASE HO.10. Female age 20 Housewife.
Admitted 30th  A p ril, 1943,
H istory: Found to have pulmonary tu b ercu lo sis  as a r e su lt  o f  contact 
examination.
On admission general condition  good, temperature 98/99°^  
Blood sedim entation rate 26/55®®* Cough troublesome, and 
sputum T .B .P lus.
X-Ray 3 /5 /43  showed -  Right: Clear.
L eft: M ottling mid and lower zones, with
c a v ita tio n  at h ilu m -lev e l. See Figure JT.
Treatment:, Bed Rest
L eft A r t i f ic ia l  Pneumothorax 26/5/43*
Adhesion/
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Adhesion Section  15/ 6 / 43 .
Complicated by tuberculous empyema 23/7/43* With asp iration s  
complete re-expansion o f  l e f t  lung occurred by June, iQ/j/j.
At th is  time spread o f  d isea se  occurred to right upper zone, 
in  which a right A r t i f ic ia l  Pneumothorax was induced 22 /8 /44 , 
and a free  A.P. obtained by adhesion sec tio n  18/ 9 / 44 .
On d isch argel6 /3 /45  general condition  good. A feb r ile . Blood 
sedim entation rate 4/l2mm, and laryngeal swab negative* D isease  
considered qu iescen t, and right A.P. maintained*
Present s ta te : Has remained w e ll, and d isea se  appears co n tro lled .
CASE NO. II Male Age 22 Factory Worker.
Admitted 22nd August, 1941 •
H istory: Haemoptysis w hile at work. Chest x-rayed, and pulmonary
tu b ercu losis  diagnosed.
On adm ission: General condition  good. Temperature 98/ 99 . Blood
sedim entation rate 20/43* Cough with trace o f  sputum T.B.Plus* 
X-ray: 25/ 8/41 showed -  Right: M ottling mid and lower zones, with
d e f in ite  cav ity  at h ila r  lev e l*
L eft: Appeared c lea r .
Treatment: Bed rest for two weeks.
Right A r t i f ic ia l  Pneumothorax induced 5/9/41*
Right Phrenic Crush 3/10/41*
P leu ral e ffu s io n  as a  com plication began November, 1941. 
Fluid at f i r s t  c lea r . Later became turbid and T .B .P lus. With 
regular asp ira tion  re-expansion o f  lung occurred over a period  
o f  ten  months. '
On discharge 17 /7 /43  general condition  good. A feb r ile , free  from 
cough and sputum. Laryngeal swab n egative . Blood sedim entation  
rate 10/3 2 . Re-expansion o f  right lung was complete, and l i t t l e  
p leu ra l th ickening p a rtly  obscured lung f ie ld .  No obvious 
ca v ita tio n  could be made out.
Present s ta te :  A liv e , w ell and working, and recent x-ray shows d isease
remains healed*
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CASE NO* 12 Male Age 21 Factory worker.
Admitted January, 1941*
H istory; Admitted to H ospital (Southampton) May, 1939 follow ing  
sudden haemoptysis.
X-ray 31/5/39 showed -  l ig h t  lung: Clear.
Left lung: Area o f  so ft  m ottling l e f t
lower zone, c lo se  to heqxt border. Obvious ca v ita tio n  present, 
p artly  retro-card iac in  p o s it io n .
Sputum at th is  time T .B .P lus.
Left A r t i f ic ia l  Pneumothorax induced June, 1939.
No adhesion sec tio n  performed, and f lu id  occurred as an 
early  com plication. He had frequent a sp ira tio n s , and A.P. 
was maintained. Later evacuated to  own home, and shortly  
afterwards to Winsley Sanatorium.
On admission: General condition  poor. Temperature to 99°F.
Blood sedim entation rate 25/60mm. Found to  have a l e f t  
tuberculous pyo-pneumothorax.
Treatment: A fter  regular and prolonged asp ira tio n s re-expansion
o f  l e f t  lung occurred.
On discharge November, 1943 general condition  was good. 
He was a fe b r ile . Blood sedim entation rate  3/8mm. Scanty 
mucoid sputum -  T.B. culture n egative . D isease considered  
q u iescen t.
Present s ta te ;  A liv e , w e ll, and working.
CASE NO.13 Female Age 22 Factory Hand.
Admitted 23rd A p ril, 1941*
H istory: Cough four months duration. Referred to  T.O. and
pulmonary tu b ercu losis  diagnosed.
On admission; General condition  poor. Temperature 98 .4 /1 0 0 °F.
Blood sedim entation rate 29/ 64 . Sputum T.B.Plus 
^JRay: February 1941» showed -  l ig h t  s id e: Soft m ottling mid
and lower zones, with obvious c a v ita tio n  hllum le v e l .
Left sid e; clear*
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Treatment*. Bed rest
Eight A r t i f ic ia l  Pneumothorax 4 /3 /41  i*  General 
H ospital p rior  to admission to Sanatorium,
Adhesion Section 5 /5 /41  * free  co lla p se  obtained. 
Cavity p e r s is te d , so co llap se  supplemented by right 
Phrenic crush on 13/5/41*
Right phrenic nerve evulsed 28/7/41#
Cavity remained p a ten t, and acute e ffu s io n  -  T.B, 
Plus ~ occurred 12 /9 /4 1 .
A r t i f ic ia l  Pneumothorax abandoned November, 1941,
On discharge 9 /4 /42  general condition  fa ir ly  good. 
A feb r ile . Blood sedim entation rate 8/20mm. Trace o f  sputum 
negative on cu lture for  tubercle b a c i l l i .
X-ray 2/ 4/42  showed -  Eight side: Dome o f  diaphragm high in
p o s it io n . Much p leu ra l th icken ing obscuring lung f ie ld .
No d e f in ite  ca v ity  could be made out.
Left side: remained c lea r .
Present s ta te ;  A live  and w e ll.
Recent x-ray shows considerable c a lc i f ic a t io n  
in  right lower zone. Left lung remains c lea r .
Commentary on Cases 9 /13  ? P leu ra l e ffu sio n  a l ik e ly
com plication o*f a r t i f i c i a l  pneumothorax therapy when th is  
i s  induced in  the to x ic  case.
CASE NO. 14. Female Age 32 Housewife,
Admitted 1 2 /8 /4 2 ,
* 1
H istory: I l ln e s s  began with acute r igh t p leu ra l pa in , and on
account o f  th is  referred  for x-ray o f  chest. Just p rior  
to  admission small haemoptysis.
On admission; General condition  f a ir ly  good. Temperature
98/ 99°F. Blood sedim entation rate  25/60mm. Sputum T.B.Plus 
X-Bay:
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Treatment: Bed R est.
Right phrenic crush 15 /9 /42 .
Pneumoperitoneum induced 3 0 /9 /42 .
Right a r t i f i c i a l  pneumothorax induced 13/ 1/43 
Adhesion Section  1 2 /2 /43 .
E ffe c tiv e  free  A.P. obtained, and pneumoperitoneum 
abandoned from 11th March, 1943*
On discharge 25/3 /43  general condition  good. A feb r ile . 
Laryngeal Swab negative on cu ltu re . D isease qu iescen t.
Present s ta te ;  Right a r t i f i c i a l  pneumothorax maintained. A live  
w ell and working.
CASE MO. 15. Female Age 28 Factory Worker.
Admitted 1 4 /4 /4 2 .
H istory: Cough with sputum since January 1942.
On admission: General condition  poor. Temperature 98/IOO0.
Blood sedim entation rate 45/78 . Sputum T .B .Plus.
X-Ray:
Treatment; Bed rest for two months.
Left phrenic crush 9 / 8/42  
Pneumoperitoneum 20/7 /42  abandoned 19/4/43*
Right A r t i f ic ia l  Pneumothorax induced 7 /10 /42 .
Right Adhesion Section 23/ 10/42 -  free  co lla p se  
obtained.
Left a r t i f i c i a l  pneumothorax induced 12/5/43*
Left adhesion sec tio n  15 /6 /43  -  f r e e  co lla p se  obtained. 
On discharge 22 /4 /44  general condition  good. Blood 
sedim entation rate 6/l4mm. D isease con tro lled  by e f fe c t iv e  
b ila te r a l  a r t i f i c i a l  pneumothorax.
Present s ta te :  Attending as ou t-p atien t for A.P. r e f i l l s .
D isease remains q u iescen t. P atien t i s  working.
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CASE NO. l 6 Female Age 22 Factory worker 
Admitted 2 /8 /43•
H istory; Cough o f  two months duration.
On adm ission: General condition  good. Temperature 97 .4 /99°F .
Blood sedim entation rate 38/77mm. Sputum T .B .P lus.
X-ray:
O.
Treatment: Bed rest for  four weeks
lig h t  phrenic crush 26/ 8/43 
Pneumoperitoneum 26/ 9/43  abandoned 13/ 12/43 
Right a r t i f i c i a l  pneumothorax induced 14/ 12/ 43 . 
l ig h t  adhesion sec tio n  3/ 2/ 44*
On discharge 29/ 6/44  general condition good. A feb r ile , 
Blood sedim entation rate 8/ l 8mm. D isease under control by e f fe c t iv e  
right a r t i f i c i a l  pneumothorax.
Present s ta te ; A r t i f i c ia l  pneumothorax maintained. P atien t w ell 
and working.
CASE 10. 17* Female Age 37 Housewife.
Admitted 17/ 8/ 43.
H istory: Pulmonary tu b ercu losis  diagnosed fo llow ing  x-ray as
contact.
On admission; General condition  f a ir .  Temperature 98/99*4°^  
Blood sedim entation rate 26/50mm. Sputum T .B .P lus.
X-Ray:
<■7.
Treatment: Bed rest
Right phrenic crush 14/ 9/ 43 .
Pneumoperitoneum 17/9/43*  
l ig h t  A r t i f i c ia l  Pneumothorax 18/11/43- 
Thoracoscopy/
« 63m
Thoracoscopy 16/12/43 -  &o adhesions found*
On discharge 29/ 6/44  general condition good. A feb r ile , 
Blood sedim entation rate 8/20mm. D isease considered q u iescen t, 
and under control by right a r t i f i c i a l  pneumothorax and 
pneumoperitoneum, which were maintained.
Present s ta te ;  W ell, and f i t  to do own housework. D isease remains 
q u iescen t.
CASE WO. 18 . Female Age 19 Factory hand.
Admitted 5th  May, 1944,
H istory: F eb rile  at onset o f  i l ln e s s ,  and treated  by own Doctor as
pneumonia. Temperature p ersis ted . Cough became troublesome. 
Sputum te s te d  and found T .B .Plus.
On adm ission; General condition  poor. Temperature 99/lOO°F.
Blood sedim entation ra te  64/lOOmm. See Figure VI.
Treatment: Bed rest
Bight phrenic crush 16 /5 /44  
Pneumoperitoneum 18/ 5/44 
Right a r t i f i c i a l  pneumothorax 14 /8 /44  
Right adhesion Section (1) 15 /9 /44
( 2) 30 /10/44
(3) 6 /12/44•
Completely free A.P. im possible owing to a few
in d iv is ib le  gu tter  adhesions, but A.P. appeared e f fe c t iv e  
fo llow ing  pneumoperitoneum abandonment.
On discharge 27 /2 /45  general condition  good. A feb r ile , 
Blood sedim entation rate 5/lOmm. Laryngeal Swab negative on 
cu ltu re .
Present s ta te :  Well and working. A.P. maintained. D isease
remains under con tro l.
CASE BO.19 Female Age 15 Factory worker.
Admitted 27th  August, 1944*
H istory/
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H istory: Sudden haemoptysis. Referred for x-ray , and
pulmonary tu b ercu losis  diagnosed. Admitted to General 
H osp ita l, and la te r  transferred  to Sanatorium,
On admission: General condition  good. Temperature occasion a lly
to 99°F.
X-ray -  see Figure V II.
Treatment: Bed r e s t .
Left phrenic crush 29 /5 /44  
Pneumoperitoneum induced 4 /6 /4 4  
Left a r t i f i c i a l  pneumothorax induced 28/ 8/44  
Free co llap se  obtained 19 /9 /44  adhesion
sect ion .
On discharge I 6 / 1/45  general condition  e x c e lle n t . Blood 
sedim entation rate Z / f m m .  Laryngeal swab negative on cu ltu re . 
D isease q u iescen t.
Present s ta te : Left a r t i f i c i a l  pneumothorax maintained, and
p a tien t w ell and working.
CASS HO. 20. Female Age 37 Housewife.
Admitted 31st December, 1943*
H istory; Referred for  x-ray o f  chest fo llow in g  small 
haem optysis. One year prev iou sly  x-rayed as contact o f  
husband, and chest reported c lea r .
On admission: General condition  good. Temperature 97/99°R*
Blood sedim entation rate 40/93sun* Sputum T .B .P lus.
X-ray:
Treatment: Bed rest
Right phrenic crush 22 /2 /44  
Pneumoperitoneum induced 12 /4 /44  
Right a r t i f i c i a l  pneumothorax induced 8 /8 /4 4  
R ight/
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Right adhesion sec tio n  IO /II /44  -  free co llap se  not obtained  
owing to  a few in d iv is ib le  gutter adhesions.
Pneumoperitoneum, which was abandoned at time o f A r t i f i c ia l
Pneumothorax induction was reinduced on 14/ 12/44 when i t  was 
found that o r ig in a l ca v ity  had re-opened.
On discharge 27 /4 /45  general condition  good. A feb r ile . 
Blood sedim entation rate 3/ 8mm. Laryngeal Swab negative on 
cu ltu re . D isease under con tro l. Right a r t i f i c i a l  pneumothorax 
and pneumoperitoneum maintained.
Present s ta te ;  Well and working. D isease remains qu iescen t. 
A r t i f ic ia l  Pneumothorax and pneumoperitoneum maintained.
CASE HO.21. Female Age 15 Scholar.
Admitted 30th October, 1944*
History: Discovered to have pulmonary tu b ercu losis  when x-rayed
as contact o f  mother.
On admission: General condition  good. Temperature occa sio n a lly
to 99°R* Blood sedim entation rate 22mm. Sputum T .B .P lus. 
Treatment: Bed rest
Phrenic Crush (R ight) 23/11/44
Pneumoperitoneum 4 /12 /44
Right A r t i f ic ia l  Pneumothorax 3 0 /l/4 5
Adhesion Section  27/3 /45  -  free  co llap se  obtained.
On discharge 17 /8 /45  general condition  good. A feb r ile . 
Blood Sedimentation Rate 4/lOmm. Laryngeal Swab negative on 
cu ltu re .
Present s ta te :  Well and working. Right a r t i f i c i a l  pneumothorax
maintained.
CASE NO.22. Female Age 23 C lerkess.
Admitted l 8th  August, 1944*
History: Haemoptysis September, 1943* Later developed cough
w ith /
6m
with sputum May, 1944* Referred for x-ray o f chest*
Admitted to General H ospital where she was in  bed for two months* 
On admission: General cond ition  good. Temperature 98/ 99 .8 °F.
Blood Sedimentation Rate 23mm. Sputum T .B .P lus.
X-ray:
Bed r e s t .
Pneumoperitoneum 7 /9 /4 4  -  abandoned January, 1945*
Left a r t i f i c i a l  pneumothorax induced I6 /IO /44.
L eft adhesion sec tio n  14/11/44*
Right a r t i f i c i a l  pneumothorax 30 /l/45*
Right adhesion sec tio n  27/3/45*
Om discharge 15 /5 /45  general condition  good. A feb r ile . 
Blood sedim entation rate 5 / l3 mm* Laryngeal Swab negative on 
cu ltu re . D isease under con tro l.
Present s ta te :  Well and working. B ila te r a l A r t i f ic ia l  Pneumothorax
maintained.
CASE NO.23* Pemale Age 29 Housewife,
Admitted 17/1/45*
H istory: Cough and sputum o f  two months duration. Small haemoptysis
p rior  to  adm ission.
On admission: General cond ition  fa ir ly  good. Temperature 97*4/99°*
Blood sedim entation rate 38/62mm. Sputum T .B .P lus.
X-ray 2 l / l l / 4 4  -  Right side: Scanty m ottling mid zone,
Left side: Soft m ottling lower zone, w ith obvious
ca v ity  at h ila r  le v e l .
Treatment: Bed rest for two months, in  General H ospital p rior  to
adm ission.
L eft phrenic crush 8/2/45*
Pneumoperitoneum induced 21/2/45*
L e ft /
m  67 .»
L eft a r t i f i c i a l  pneumothorax 29/5/45*
L eft adhesion sec tio n  2/7/45*
L eft phrenic re-crush 22 /8 /45 .
On discharge in December general condition good. A febrile*
Blood sedim entation rate 5/lXram, Laryngeal Swab negative on cu ltu re. 
D isease under con tro l.
Present s ta te  Left a r t i f i c i a l  pneumothorax and pneumoperitoneum 
maintained.
CASE NO. 24. Male Age 23 Factory hand.
Admitted 2 l / l / 4 4 .
H istory: Haemoptysis w hile at work two months prior to adm ission.
Referred to T.O. on account o f th is  and pulmonary tu b ercu losis  
diagnosed.
On admission: General condition  good. Temperature 97 /99°*
Blood sedim entation rate 23/50®m* Sputum T.B.Plus (One ounce).
Cl.
Treatment: Bed r e s t .
Phrenic Crush (R ight) 15/2/44*
Pneumoperitoneum induced 27/3/44*
Right A r t i f ic ia l  Pneumothorax 17/5/44*
Free co llap se  obtained.
On discharge 14 /10/44  general condition e x c e lle n t . Blood 
sedim entation rate 2/9mm. Laryngeal Swab negative on cu ltu re.
X-ray 12 /10 /44  ~ Right sid e: Free a r t i f i c i a l  pneumothorax.
L eft sid e: M ottling in  upper zone scanty and hard.
Present s ta te :  Right A.P. maintained. P atien t w e ll.
CASE NO.25 Male Age 26 Dental Mechanic.
Admitted 12th A p r il, 1943*
H isto ry :/
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H istory; Sudden onset o f  p leu ral type o f  pain in  right 
sid e  o f ch est. I r r ita t in g  cough f ir s t  noted a few days 
la te r , p e r s is te d , and soon became productive. Diagnosed as 
pulmonary tu b ercu losis  fo llow ing x-ray. Sputum became 
T .B .P o sitiv e .
On admission: General condition  fa ir .  Temperature 97 /99°F.
Blood sedim entation rate 5 0 / 9 5 Sputum T .B .P lus.
X-ray: 12/4 /43  showed -  l ig h t  s id e; Area o f  so ft  m ottling
extending from h ila r  region to lower zone. C avitation  
obvious.
L eft s id e; Scanty m ottling in  mid
zone.
Treatment: Bed rest
Right phrenic crush 4 /5 /43
Pneumoperitoneum 10/7 /43
Right A r t i f ic ia l  Pneumothorax 10/10/43*
Adhesion Section 11/12/45 -  free  A.P. obtained.
On discharge 22 /1 /44  general condition  good. 
A feb r ile . Blood sedim entation rate 7/20mm. Laryngeal 
swab negative on cu ltu re .
X-ray: Right s id e: Free a r t i f i c i a l  pneumothorax. C avitation
no longer obvious.
L eft sid e: Appears c le a r .
Present s ta te :  Well and working. Right A.P. maintained.
Disease remains q u iescen t.
CASE NO. 26 Male Age 26 S a ilo r .
Admitted 21st December, 1942*
H istory: Discovered by mass radiography w hile on ser v ic e .
Four months in  Naval H ospital p rior to adm ission to  
Sanatorium.
On adm ission: General condition  good. Temperature
o cca sio n a lly  to  99°^* Blood sedim entation rate 1 
Sputum T .B .P lus.
X-ray: 22/12/42 /
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X-ray: 22/X2/42 -  showed -  Right sid e: Soft m ottling , and
d e f in ite  cav ity  lower zone.
L eft: Scanty m ottling in upper
zone.
Treatment: Right phrenic crush 22/1 /43
Pneumoperitoneum induced 25/2/43*- 
On discharge (emergency) 15/5/43* general condition  
improved. Blood sedim entation rate  “l / l Q m m . A feh r ile .
Ho sputum.
X-ray at th is  time showed right lower zone ca v ity  apparently  
c lo sed .
Pollow up; Attended as ou t-p atien t for r e f i l l s .  Unwilling  
to he readmitted for right a r t i f i c i a l  pneumothorax, hut 
accepted re-crush o f  right phrenic nerve 23/ 10/ 43* 
Pneumoperitoneum maintained, hut la te r  Laryngeal Swah 
found T .B .P lus, and a fter  much persuasion agreed to he 
readm itted.
Further treatm ent: Right A r t i f ic ia l  Pneumothorax 16/10/45
Right Thoracoscopy 1 5 / l l /4 5  -  ao adhesions
found.
Recently discharged, pneumoperitoneum having 
heen abandoned, and d isease  now under control hy free  
righ t a r t i f i c i a l  pneumothorax*
Commentary on Cases 14 /26; Cases showing d e fin ite  general 
and ra d io lo g ica l improvement fo llow ing  Phrenic and 
Pneumoperitoneum. This would appear to prepare the  
p a tien t for  r e la t iv e ly  sa fer  a r t i f i c i a l  pneumothorax 
therapy.
CASE HO. 27.  Male Age 32 Clerk.
Admitted 12/6/44*
H istory?/
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H istory: Cough o f  s ix  months duration* Haemoptysis prior
to adm ission.
On admission: General condition  fair* Temperature 98/99*40 *^
Blood sedim entation rate 2l/46mm. Sputum T.B.Plus*
X-ray: 1 2 /6 /4 4 -  Right: Soft m ottling mid zone. Cavitation
suspected.
L eft: M ottling mid and lower zones, with
cav ity  at h ila r  level* i
Treatment: Bed rest
Bronchoscopy 20 /6 /44  -  N.A.D.
Pneumoperitoneum induced 27/6/44*
Left a r t i f i c i a l  pneumothorax H / l / 45 .
Left adhesion sec tio n  8/2/45? free  co llap se  
obtained.
Right a r t i f i c i a l  pneumothorax 11/4/45*
Right adhesion sec tio n  11/5/45* (1)
29/6 /45  (2) -  free
co lla p se  obtained*
On d ischarge, November, 1945» general condition  
good. A feb r ile . Laryngeal swab negative on cu ltu re. 
B ila te r a l a r t i f i c i a l  pneumothorax maintained.
Comment: Following control o f  d isease  on l e f t  by free
A r t i f ic ia l  Pneumothorax d isease  in  right mid zone softened, 
and second a r t i f i c i a l  pneumothorax necessary. A good 
resu lt from n o n -se lec tiv e  pneumoperitoneum*
CASE NO*28* Male Age 27 S o ld ier.
Admitted 13th September, 1944*
H istory: F eb rile  i l ln e s s  with p leu ra l type o f pain right chest
w hile on serv ice . Repatriated to U.K. May 1944 &&& 
adm itted to Preston H all. Later transferred to  Clare H all, 
. On adm ission; General condition good. A febrile* Blood 
sedim entation rate ll/32mm. Sputum T .B .Plus.
X-ray: 13/ 9/44  showed -  Right sid e: Area o f  dense m ottling
in  cardio-phrenic angle. Costo-phrenic angle appeared/
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appeared o b lite ra te d .
Left side: Clear.
Right la te r a l  o f  same date showed obvious ca v ita tio n  
p o ste r io r ly  in  the lower lobe.
Treatment: Bed rest
Right a r t i f i c i a l  pneumothorax fa ile d  26/ 9/44  
Right phrenic crush 2 0 /9 /44- 
Pneumoperitoneum 6 /10 /44  -  abandoned 10/2/45*
On discharge 29/3 /45  against medical advice general 
condition  unchanged. Sputum T.B .Plus.
X-ray: C avitation in  right lower lobe p e r s is t in g .
Present condition: Recently readm itted, and d isea se  having
remained lo c a lis e d  to right lower lobe case considered  
su ita b le  for  Lobectomy.
Comment: Phrenic and pneumoperitoneum in  th is  case had l i t t l e  or
no e f fe c t  a fte r  three months, and so abandoned. In view o f  
good general condition  and lo c a lis e d  d ise a se , and contra­
la te r a l  lung appearing h ea lth y , he has been recommended for  
righ t lower lobe lobectomy.
CASE NO. 29. Female Age 19 Land army worker.
Admitted 26th March, 1943*
H istory: Cough w ith sputum (T .B .P lus) began December, 1941.
Pulmonary tu b ercu losis  diagnosed, and p a tien t admitted to  
Ventnor Sanatorium January, 1942* At th is  time xuray showed: 
area o f  so ft  m ottling confined to right lower zone. Right 
a r t i f i c i a l  pneumothorax induced 7/ 2/ 42 , but was abandoned 
on discharge in  October, 1942 because o f  f lu id .
Cough with sputum (T*B.Plus) returned w ith in  three months 
and re-adm ission advised.
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Qn adm ission: General condition good. A feb r ile . Blood
sedim entation rate Cough troublesome. Trace
o f sputum T .B .P lus.
X-ray: March, 1943 -  General p leu ra l th ickening on right
p a r t ia l ly  obscured the lower zone, but appearances 
suggested co llap se  o f  lower lo b e . Left lung appeared c lea r . 
Treatment: Bronchoscopy -  mass o f  granulation t is su e  found
p a r t ia l ly  f i l l i n g  right main bronchus -  s i lv e r  n itra te  
30$ applied .
P atien t took own discharge 28/ 5/ 43 .
She continued under dispensary observation u n t il  her 
readm ission was recommended in  May, 1945*
State on readmission; General condition good (There had been 
a gain in  w eigh t). Temperature o ccasion a lly  to  99°*
Sputum a trace -  T .B .P lus.
X-ray May, 1945* Bight: P leu ral th ickening not now so 
marked. Fresh m ottling upper zone, where ca v ita tio n  
suspected. Collapse o f  lower lobe p e r s is te d .
Left lung remained c lea r .
Bronchoscopy: t ig h t s tr ic tu r e  now present righ t lower
lobe bronchus.
Treatment: Bed rest
Right pneumonectomy 8/10/45*
Comment: In the presence o f  a stenosed right lower lobe
bronchus and a c tiv e  d isease  in  ip se la te r a l  upper lobe  
i t  seemed ju s t i f ie d  to  recommend pneumonectomy in  th is  
case . P a t i £ / v t  w e l j .  4 t  t i m e  o f
CASE NO. 30. Male Age 17 Messenger boy.
Admitted 20th May, 1938*
H istory: Complaint o f vague pain  in  chest o f f  and on over
a period o f  nine months. Cough had been present for  
two months p rior  to d iagnosis in  193®*
On/
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On admission; General condition f a ir .  Temperature occasion a lly  
to 99°F. Blood sedim entation rate 10/28mm. Sputum T.B.
Plus ( Half an ounce),
X-ray; 2/ 6/38  -  See Figure IX showed "bilateral ca v ita tio n  at 
h ila r  le v e l .
Treatment: Left a r t i f i c i a l  pneumothorax 13/ 6/38
Right a r t i f i c i a l  pneumothorax 26/ 9/38 
Left adhesion sec tio n  4 / 8 / 38.
On discharge 29/ 7/39 general condition good. A feb rile . 
Blood sedim entation rate 2/6mm. B ila te r a l A.P. appeared to  
control the d isea se .
Follow-up: A r t i f ic ia l  pneumothorax maintained as an out-patient
and condition  remained sa tis fa c to ry  u n t il  September, 1941 
when o b lite r a t iv e  changes developed, p a r ticu la r ly  in  right 
p leu ra l space, and ca v ita tio n  once again became obviouB 
in  right lower zone.
On Re-adm ission: 6 /11/41  -  general cond ition  poor; temperature
98/IOO°F. Blood sedim entation rate 44/79mm. Sputum T.B .Plus.
Treatment: Monaldi tube drainage 3© A /42 undertaken without
e f fe c t  on s iz e  o f  ca v ity .
On discharge 7 /5 /42  condition  worse, and died  
October, 1942.
Comment: It i s  more than l ik e ly  that p e r s is t in g  adhesions on
the right side were the responsib le factor  for re -a c tiv a tio n  
o f  d isease  in  th is  case.
CASE 190.31. Female Age 22 Factory Worker.
Admitted 23rd August, 1943*
History: Admitted to  Ventnor Sanatorium May, 1939* Had
co n ta in ed  o f  cough for two months prior to  d iagn osis.
Sputum T .B .P lus.
X-ray at t h is  time -  5 /5 /39  -  showed: Right lung c lea r .
Left lung: Soft m ottling
in  mid and lower zones with d e f in ite  ca v ita tio n  at h ila r  le v e l .
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Treatment^ Bed rest
Left a r t i f i c i a l  pneumothorax induced 29/ 9/39 -  
abandoned Ju ly , 1940 because of e ffu sio n .
No adhesion sec tio n .
Left phrenic crush 30 /10/40 .
Left phrenic evu lsion  I9/ 2/ 4I .
Within two months o f  th is  spread o f d isease occurred to  
right upper zone and right a r t i f i c i a l  pneumothorax induced
19/ 8/ 41 .
On discharge from Ventnor one year la te r  Right 
A r t if ic ia l  Pneumothorax maintained -  probably e f fe c t iv e  -  
but d isea se  in  l e f t  lung T q u iescen t.
Subsequent h istory : Three months a fte r  return home cough
with sputum returned, and re-adm ission recommended. R esting  
in  bed at home while aw aiting adm ission.
On re-adm ission: general condition poor. Temperature
9 8 /9 9 ,6°F. Blood sedim entation rate 77/105®“ * Sputum 
T.B.Plus (h a lf  ounce).
X-ray: 24/8 /4 3  -  showed -  Right sid e; Shallow a r t i f i c ia l  
pneumothorax -  lung adherent ap ico-m ed iastin a lly .
Left sid e: M ottling upper and mid
zones w ith d e f in ite  ca v ita tio n  in  upper zone. General 
p leu ra l th ick en ing. Dome o f diaphragm high in p o s it io n .
Treatment: Bed r e s t .
Pneumoperitoneum induced 21/9/43 -  Followed by 
d e f in ite  general improvement, and ra d io lo g ica lly  d isease  
in  l e f t  lung hardened. It appeared probable at t h is  stage
1
that p a tien t might be f i t  enough for radical treatment on 
l e f t  s id e  at a la te r  date. Thus, right adhesion sec tio n  
undertaken 27/1 /4 4  and co llapse  much improved. Pneumo­
peritoneum maintained u n t il  27/ 11/4 4* th is  time general 
con d ition  good, and although d isease  in  l e f t  lung s t i l l  
a c tiv e  i t  appeared in  the main productive in  type. Two- 
stage thoracoplasty was carried out without u p set, and at 
tim e/
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time o f  reporting appears to be e f fe c t iv e .
Comment: A sa tis fa c to ry  resu lt for combined in ten sive  therapy.
C SB NO.32. Female Age 42 Factory Worker.
Admitted 23rd January, 1942.
H istory: Cough o f  four months duration. Some lo s s  o f  weight.
Haemoptysis p r ior  to adm ission.
On admission: General condition  fa ir  only (obvious lo s s  o f  weight)
Temperature to 99 Blood sedim entation rate 35/ 71mm.
Sputum T .B .P lus.
X-ray: See Figure VIII
Right sid e: M ottling mid and lower zone with
ca v ita tio n  mid zone.
Left sid e: Scanty m ottling mid zone.
Treatment: Bed rest
Right phrenic crush 21/2/42  
Pneumoperitoneum 13/ 3/ 42 .
Right a r t i f i c i a l  pneumothorax refused.
On discharge 25 /7 /42  general condition good. A feb r ile . 
Blood sedim entation rate  13/32* Laryngeal Swab negative on 
cu ltu re . R ad io log ica lly  mid zone ca v ity  appeared c losed .
Follow-up* pneumoperitoneum r e f i l l s  continued as an out-patien t 
u n til  May, 1944* Oae year la te r  p a tien t i s  w ell and working 
and d isea se  remains qu iescen t.
Comment: Apparent cav ity  closure and h ealing  fo llow ing phrenic 
and pneumoperitoneum.
